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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FoR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


arempiels aime of 


REPARE now for an important job in America’s busy 

wartime industries—learn mathematics. Mathemat- 

ics is the basic requirement of all mechanical and scien- 

tific work, and of all business or industry based on 

science. Without this essential knowledge even the most 

capable man is left behind while others forge ahead to 

better jobs, bigger contracts, more money. You need 

mathematics to understand all technical work, to super- 

vise operations, to improve, speed up and check on your 

work and the work of others. Such basic training is 

quickly recognized today and gladly paid for. It singles 

you out from the crowd and gives you an advantage 

whether it is a matter of a job, a promotion or a contract. 

Now you can learn mathematics by an easy inexpensive 

Lact ® and time-saving method. This very simple and extremely 
INS interesting course in book form has been prepared for you 
by an expert who has devoted a lifetime to teaching 

practical men the fundamentals of this important subject. 


A Complete Course and Reference Library in 
These Five Volumes « 1,598 Pages « Illustrated 


MATHEMATICS FOR SELF STUDY 
starts right from the beginning with a re- 
view of arithmetic that gives you all 
special short cuts and trick problems that 
save countless hours of your time and 
make you more valuable to yourself 
and your job. Then these books go 
right into higher mathematics and 
show how simple it is when an ex 

pert explains it for you. 


ARITHMETIC: Starting with a quick 
review of principles, this volume 
presents all the special calculation 
methods used in business and in- 
An Expert Gives You His dustry which every practical man 


Simplified Methods should know. Fundamental in all 
computations in engineering, both 

Mr. Thompson, th uth i these military and civilian. Essential 
books, is not an ordinary teacher of methods for rapid calcula- 
mathematics. He has had many years tion such as is needed in 
experience in giving students the kin firing guns, setting 
of mathematical training they need in lathes, etc. Systems 
practical worl He presents each practi of measurement and 
cal method and problem in the clearest and their computation 
simplest way. He gets right down to the a required in machine 
kind of information that you need in your / work. Hundreds of 
daily work other applications 
Don't let appearances fool you, mathematics is to technical work. 
easy. You can get these books on approval and see 
for yourself how much enjoyment you will have while ALGEBRAS Starting with sim- 
getting this valuable training and solving interesting ple practical problems, this 
practical problems that puzzle your friends and fellow book shows you, step by step, 
workers. In no time at all you will be tackling with ease how to apply algebraic methods to the 
the most difficult question on this subject most complex problems. Shows how to 
(Continued on next page) 
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MATHEMATICS IS THE THE INDISPENSABLE 
FOUNDATION KNOWLEDGE For TODAY’S NEW 


technical & mechanical 


War Jobs 


THOUSANDS of new jobs are calling for trained men! 
Every industry is rapidly expanding to meet the needs of 
our gigantic wartime program. Trained mechanics and tech- 
nicians are in urgent demand. In many lines there are more 
jobs than men prepared to fill them. 

And in the best of these jobs, the jobs which offer the 
highest pay and the greatest assurance of steady employ- 
ment, a knowledge of mathematics is required, because 
mathematics is the foundation of all technical work. Give 
yourself this basic preparation now by this quick, inexpen- 
sive home-study method—a complete mathematics course 
in five volumes. 


MATHEMATICS for Self Study 


by J. E. Thompson, B.S. in E.E., A.M., Dept. of Mathematics, Pratt Institute 


{Continued from facing cover) 


solve problems which are involved in all military and in- 
dustrial work, relating to machines, engines, projectiles, CALCULUS: You will enjoy mastering calculus in this 
ships, planes, etc. Logarithms and slide rule, and many interesting new way and will find it will enable you to 
other practical applications. solve problems that can be solved in no other way. 
This branch of mathematics deals with rate problems. It 
GEOMETRY: States clearly all needed facts about plane fig- is essential in computation involving objects moving with 
ures, circles, polygons, etc. Covers all the topics essential varying rates of speed. It also enables us to find the most 
in drafting and engineering. It deals at length with angles, efficient design for any kind of mechanism, engine, or mov- 
triangles, circles, and the many other geometric figures that ing vehicle. Typical problems included in this book are 
are basic to engineering design. Sheet metal work, so im- the calculation of the velocity with which a man supported 
portant in airplane construction, is a direct application of by a parachute strikes the ground, the path of a bullet or 
these principles. So also is the laying out of ship hulls, shell, the work done by expanding gas or steam (which is 
which is the major activity in ship construction. The prop- applied directly in the design of rifles and cannon). 

erties of circles and spheres explained in this volume also These are but a few of the hundreds of subjects simplified 
apply directly in navigation and explained in this | reading course in mathematics. 


Pp 


TRIGONOMETRY: This volume makes easy the principles ‘ree Examination Coupon ¢ 





of angles and triangles, shows you how to use tables that 
explain their functions. Practically every problem in ma- 
chine work, land surveying, mechanics, astronomy, naviga- 
tion and range finding is solved by methods of trigonometry. 
These methods are explained here in the most simple way 
with actual examples of calculations of height and distance 
as they are applied directly to the sighting of guns and the 
determination of the position of a ship at sea, the construc- 
tion of buildings and fortifications, the cutting of gears, etc., 
etc. All necessary tables for making these computations are 
furnished in this book as they are in all the other volumes 


of this series. 
TRS SE AS IRINA TRBEE SIN a REDE REE 


Examine These Books FREE City ond Sete... 
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U. S. TANK? Yes, indeed! This me- 
chanical monstrosity is one of the an- 
cestors of the M-3’s and M-4’s that 
are now knocking the daylights out of 
Hitler’s vaunted Panzer divisions. Ap- 
propriately called “The Skeleton,” it 
was one of many experimental models 
built by our Ordnance experts near 
the end of the first World War. Freak 
ish as it looks today, it marks a stage 
in the patient development work that 
has given us the best tanks in the 


world. See page 120. 
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“Take it easy, Prince; we'll give you 
a run in London tonight!” 


it’s a short, short way to Tipperary as the Ferry 
Command flies today. It will be even shorter tomorrow. 

For the hearts and hands now building planes to 
destroy our enemies will be turned to the creation of 
a new and better world. 

If you could only sit down and talk to the men in 
the aviation division of B. F. Goodrich, your imagina- 
tion would be stirred by the miracles which are going 
to take place after this war. 

They’d be able to tell you about the weather five 
miles up and the fight they've been waging to tame it. 
They could tell you hair-raising stories of what ice did 
to planes before B. F. Goodrich De-Icers were developed. 

They could tell you of a type of brake (called the 
B. F. Goodrich Expander Tube) which does wonders 
stopping the lightning-fast fighter planes we're build- 
ing today, and they'd add, “We think your plane-of- 


tomorrow will have this new kind of smooth-stopping 
brake.” 

They could show you tires used on bombers, like 
the Flying Fortress, that are taller than you are and can 
absorb the 30-ton shock of landing one of these giants. 
You'd recognize the name of these tires from your own 
driving experience, because it’s “Silvertown.” 

These are only a few of more than 80 natural and 
synthetic rubber products which B. F. Goodrich is 
turning out to hasten the day of vic- 
tory. They'll be here after victory, 
too... so the airliner you hop for 
Europe will be that much more 
comfortable—that much safer. 





Here are some giant American cargo planes that are 
with B. F. Goodrich equipment! 


P\ 
| 
on 
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telephone wire 


' 


coming UP 


Here’s 4 pbomber-gunne® hurrying 
to load his 50-calibre gum + °° 


In peace, # lot of that copper 
would have gone into new tele- 
phone lines. Now it’s needed for 
shooting and winning the wat- 


lines fF 

saying— 

Distance calls to war 

unless it’s absolutely necessary 


Thanks for all your help and we 


hope you will keep remembering: 
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A DAY 
HOSPITALIZATION 


7 PLAN 





Your Hospital 
and Doctor Bills 


SICKNESS or ACCIDENT 


Insure NOW, before it’s too late! Protect your 
savings against Hospital expense. Here's an 
amozing offer of safe, dependable coverage 
under America's most popular Hos- 

pitalization Plan. Family or individ- 

val eligible. No Medical Examina- 

tion. When sickness or accident 

strikes, you may go to any Hos- 

pital in U. S. or Canada under 

ony Doctor's care. YOUR EX- 

PENSES WILL BE PAID exactly 

os Policy specifies. WAR cov- 

erage included. The Company 

under supervision of the Insur- 

once Dept. No agent will call. 


NORTH AMERICAN MUTUAL INSURANCE CO. 
Dept. PS3-3, Wilmington, Del. 

Please send me, without obligation, details about 
your “3c A Day Hospitalization Insurance Plan”. 
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“THAT NEW MAN | s2erorms x cuck wo nonce 
P business” —when he is ma ons 
CERTAINLY CATCHES | ona Sint aes the wheels go 
round! 


ON’ QUIC KLY ¥ e Such men get off to a good start 


—and are most likely to really “go 
places.” (That's true, too, if they 
enter the Armed Forces—where 
trained men get higher rating, 
higher pay, and more interesting 
assignments! ) 


e Would YOU like to become a 
trained man—in a few months time, 
at the cost of a few dollars a week? 
Then mail this coupon, and learn 
how an I. C. S. Course in your line 
of work, studied at home in your 
spare time, can lay the foundation 
for a successful career! 








e The worth of I. C. S. training is 
proved by 51 years of service to 
nearly five million ambitious men— 
thousands of whom are today top- 


flight leaders in business and indus- 
try! For complete information, mail 
this coupon today! 
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YOUR GREATEST 
OPPORTUNITY! 


VIATION offers you unlimited 

opportunities to serve your coun- 

try and assures you a bright and 
successful peacetime future! 

Prepare now! Study aviation! Ask 
your local airport authorities about 
When 
Piper 
instruction. 


getting mechanical ‘training. 


peacetime comes, see your 
Dealer and take flight 
You can learn to fly with as little as 
8 hours of dual instruction in the 
famous Piper Cub Trainer, whether 


you're 16 or 60! 


Send Today for Your 
"HOW TO FLY” Booklet! 


Prepared by a certifi- [ t 
cated flight instructor. 
Clearly explains basic , a 


booklet and | you To00 


flight prin iples. Send 
10c for 
Piper catalog to cover 


CAN FLY! 


postage-handling. \ 


— 


TEACHERS (Grades 7-12). Write for new, helpful 
Teacher's Kit of Junior Aviation Instruc- 
tion Material. Send $1 bill or check. 


& PIPER 
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Dept. PS33 * Lock Haven, Penna. 
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TECHNICAL COURSES 


Air Conditioning 
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Air Conditioning 
Heating 

Plumbing 
Refrigeration 
Steam Fitter 


Chemistry Schools 
Chemical Engineering 
Chemistry, Analytical 
Chemistry; Industrial 
Chemistry, 

Mfg. Iron and Steel 
Mfg. of Pulp and Paper 


Civil, Architectural 
and Structural 
Engineering Schools 


Architecture 
Architectural Drafting 
Bridge and Building 
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Bridge Engineering 
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Combustion Engineering 
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If you can read and write, 
and are willing to study, 


WE CAN TEACH YOU! 


Our aim is to explain every- 
thing so clearly that the sub- 
ject is made easy to understand, 
easy to remember, and the 
principles are easy to apply. 


The successful man DOES today what the failure 
INTENDS to do tomorrow. Mail this coupon NOW! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7645-K, Scranton, Penna. 


Please send complete information on following subject: 


, 
a 





( Write above Technical, Business or General Educational Subject 
in which you are interested.) 





@ Special service and atten- 
tion are always given to the 
student who may need extra 
help in order to understand. 


REASONABLE TERMS 
MAY BE ARRANGED 


Nome__ el Dictmmnias 
Address 

LT 
Employed by 


Present Position 





State__ 
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4. €. SMITH, President, National 
Radio institute, Established 28 
years. He has directed the train- 
ing of more men for the Radio in- 
dustry than anyone else. 


These are Just a FEW of the Ra- 
dio Subjects My Course Teaches! 
Included are hundreds of Pictures, Dia- 
grams, Drawings—Extra. Money Job 
Sheets—Radio Dictionary—35 Lesson 
Texts in Fundamental Radio—30 Ad- 
vanced Lesson Texts in Radio Servic- 
ing or Radio Communications—6 Refer- 
ence Texts—Examination, Consultation 
Service, etc., etc.! 


Radio Terms, Symbols, Abbreviations 

How to Analyze Receiver Diagrams 

How to Use Radio Meters, Testers 
Remedy of Radio Receiver 

Troubles 

ag Receivers 

F.M. Receivers, Transmitte . 

R.F. Amplifiers, A.F. Oscillators 

How to Start a Spare Time Kadie 


Business 

High Frequency Transmission, An- 
tennas 

Photocells 

Frequency Converters, Voltage Dou- 
blers 

Filters; By-Passing ; Shielding 

High Fidelity (Broad Band) Circuits 

Electronic Controts 

Loudspeakers—‘Woofers,"’ 
**Tweeters,”’ “Sound Boxes"’ 

Detectors; Rectifiers 

Power Supply Systems 

Inverse Feed k; Phase Inversion 

Resistors, Condensers, Colls, Vacuum 


Tubes 
Series, Parallel Resonant Circuits, Q 
Pactor 


ACT NOW! MORE RADIO TECHNICIANS 
ARE MAKING $30, $40, $50 A WEEK 


THAN EVER BEFORE! 


REWARDS IN RADIO. 


Sensitive, Power Relays Radio Servicing 
(above) pay 


Cathode Ray Oscilloscopes 
Automatic Frequency Controls 
Essentials of Television 
Public Address Systems 


etc. 


s Tech- 








3} EXTRA PAY IN ARMY, NAVY, TOO (~ 


+ 


4% Men likely to go into military serv- \>’ 
-@ ice, soldiers, sailors, marines, n~ 
should mail the coupon now! Learning Radio 
helps men get extra rank, extra prestige, more 
interesting duties, MUCH HIGHER PAY. Also 
prepares for good Radio jobs after service ends. 
Over 1,700 service men now enrolled, 
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Mail the Coupon for a FREE Lesson from my Radio Course. 
It shows you how practical and easy to understand my lessons 
are—and why N.R.I, training offers a quick way to more pay. 
And with this Sample Lesson I'll send my 64-page book, RICH 
It describes many fascinating types of 
Radio jobs, tells how N.R.I. trains you at home in spare time, 


explains the unique training 
method which I have developed 
and perfected during my 28 years 
of teaching Radio. 


You'll see why my thorough, 
practical Lessons have paved the 
way to good pay for hundreds of 
beginners. But even if you never 
go any farther, this Sample Les- 
son is worth having. It is a real 
introduction to the wonders and 
opportunities of Radio. I will 
send it to you without obligation. 
MAIL THE COUPON! 


POPULAR SCIENCE 





Many Beginners Quickly Learn to Make 
$5, $10 a Week Extra in Spare Time 
Many N.R.I. Students make extra money fixing Radios in 
spare time while learning. I send EXTRA MONEY JOB 
SHEETS that tell how to do it! 

“The N.R.I. Method”’ takes you step-by-step along the path 
others have followed to security and good pay. I give you 
thorough training in Radio Theory ... show you how to use 
your knowledge. I train you from the ground up—cover 
Fundamentals thorough The panel at left shows just a 
FEW of the subjects you'll “master before you finish my Course! 

Notice that N.R.I. gives you training in Fundamentals plus 
specialized training in Radio Servicing or Radio Communica- 
tions. Notice that N.R.I. goes into many branches of Radio: 
Servicing, Frequency Modulation, Electronics, Television, 
Public Address Systems, Photocells, High Fidelity Circuits, etc. 


Big Demand Now for Trained Radio Technicians, Operators 


Right now, probably in your own neighborhood, there's 
room for more spare and full time Radio Tec os Many 
spare time Techn cians are stepping into FULL time Radio 
jobs, or are starting their own shops and making $30, $40, 
$50 ‘a week! 

Other Radio Technicians and Operators take good-pay jobs 
with Broadcasting Stations. Hundreds more are needed for 
Government jobs as Civilian Radio Operators, Technicians 
Radio Manufacturers, rushing to fill Government orders, need 
trained men. Aviation, Police, Commercial Radio and Loud- 
speaker Systems are live, growing fields. And think of the 
NEW jobs Television, Frequency Modulation and other Radio 

developments will open aiter the war! I give you the Radio 
nowie dge required for these fields. At right are just a few of 
the hundreds of men N.R.I. started toward good pay in Radio. 


AGreat School Helps You Toward The Rich Rewards in Radio 
Throughout your training, the staff and resources of the 
world's largest private home study institution devoted entirely 
to training men for Radio will be squarely behind you. N.R.I 
has stuck to the one job of teaching Radio for 28 years. My 
entire staff devotes Guat time to Radio training. Our combine d 
efforts have made the Course so Interesting, with hundreds of pix 
tures, charts, d dis _grams—so @asy-to-grasp, with special teachin Kg 
methods desi d especially for home training—that we believe 
you will be ‘‘old fricads’’ with Radio almost before you know 


= . 
START NOW Toward Radio’s Rich Rewards! 

MAIL THE COUPON, " send you the FREE Lesson and 
valuabie, 64-page illustr book, RICH REWARDS IN RADIO. 
They’re packed with Radio facts 
things you never knew about 
tunities in Broadcasting, Kadio Se 
icing Manufacturing, other Radio fields. 

You'll read a complete description of 
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GOOD PAY <a 


Men I Train at Home Win 
Good Jobs Like These 


$10 a Week in Spare Time 
“*I repaired some Radios when I was on 
my tenth lesson. I made $600 in a year 
and a half, and have made an average of 
$10 a week—just spare time.’’ JOHN 
JERRY, 1337 Kalamath Street, Denver, 
Colorado, 


$200 a Month in Own Business 


“For several years I have been in busi- 
ness for myself making around $200 a 
month. Business has steadily increased. I 
have N. R. I. to thank for my start.’’ 
A. J. FROEHNER, 300 W. Texas Ave., 
Goose Creek, Texas, 


Lieutenant in Signal Corps 


“I cannot divulge any information as to 
my type of work, but I can say that 
N.R.L. training is certainly coming in 
mighty handy these days.’’ (Name, ad- 
dress omitted for military reasons.) 


Chief Operator Broadcasting Station 
“Before I completed your lessons, I ob- 
tained my Radio Broadcast Operator’s 
license and immediately joined Station 
WMPC where I am now Chief Op~rator."’ 
HOLLIS F. 

HAYES, 327 
Madison St., La- 
peer, Michigan. 


5 
RICH REWA® 
64 PAGE BOOK 
SAMPLE LESSON 444 IN RADIO 
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Washington, D. C. 
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Here’s the Greatest BILLFOLD BARGAIN 


Your LODGE Emblem or ARMY or NAVY lasignia 
and Name Engraved in 23K. Gold == — 
Absolutely FREE 


Special Introductory Offer 
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Genuine 
Highest 


Quality Leather 
BLACK CALFSKIN 


De Luxe VALUE 


Your FAVORITE Emblem, NAME, 
ADDRESS, and Social Security Number 
Engraved in GOLD—FREE! 





YOUR CHOICE OF 
EMBLEMS HERE 


HAROLD'S \ SANDER I} 
i= 510 N. DEARBORN ST mm 
CHICAGO TEL DEL 36239 


icone beautiful — 
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EE tf you order at once we 
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nh wien 


match, 
Gress, city and state. 
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Men:—Here, without a doubt, is positively 
the greatest Billfold and Pass Case Bar- 
gain that you'll be likely to see for a good 
many years to come. For a high quality 
Calfskin Billfold, beautifully engraved in 
gold. with your LODGE Emblem or Army 
or Navy Insignia and Name, you would 
expect to pay up to $4.50 and consider it 
@ marvelous buy. If you take advantage 
of this sensational introductory offer, you 
can get this superb genuine Calfskin Wal- 
let and Pass Case for only $1.98, and we 
will send you absolutely free a specially 
designed three color lifetime Identifica- 
tion Plate, which carries your Social Se- 
curity Number, your Name and Address 
or your Army Draft Number. This fine 
grain calfskin Billfold must actually be 
seen to be fully appreciated. Besides the 
spacious compartment at the back which 
can be used for currency, checks, papers, 
etc., it has four pockets each protected by 
celluloid to prevent the soiling of your vale 
uable membership and credit cards. 


ILLINOIS MERCHANDISE MART, 


When closed, this handsome Billfold 
has the soft velvety feel you find only 
in quality Calfskin. Your choice of Em- 
blems and Initials, are beautifully em- 
bossed in 23 karat gold on the face of 
the Billfold. Due to difficulty in obtaine 
ing choice leather because of war con- 
ditions, the supply of these Billfolds is 
limited. Remember if you send your 
order vromptly, we will include abso- 
lutely FREE, a beautiful identification 
Key Tag and Gilt Chain to match, all 
hand engraved with your Name, Ad- 
dress, City and State. If after receiv- 
ing your Billfold and Free Gift. you 
don’t positively agree that this is the 
most outstanding bargain you have 
ever come across, return them to us 
and your money will be cheerfully re- 
funded in full. Send your order today, 
without fail so you won't be disap- 





Dept. 282-A, 54 W. Illinois St., Chicag 


If you want a LODGE, ARMY, NAVY, 
Gentiemen: I enelose $1.08. Please pond me 
and choice of Emblems engraved in 2 = gole 
ing my 

dentification Key 

Address. City and State 


ull name —" 


"(Please pr 


ial Security Number 


Please ship the above ¢ 


MARINE or AIR CORPS INSI« 
a Genuine Calfskin 
Inciude absolutely free 
ocial Security Number 
yt ‘ag and Gilt Chain to match, 


int clearly) 


O.D. for $1.98 plus a few pennies postage 


tate name here 
ilite id ‘with my name 
a life-time Identi 
or Draft Number. Also 
all hand-engraved with 


Army Draft Number 


and C.0.1D. charges 











but if you want to see a real 


E-MAN BODY... 


W Hat do people say when they see you on 
the beach? Then you show what you 
REALLY are—a HE-MAN ora weakling! Do girls’ eyes give yov the 
silent “ha-ha”? Or can you FEEL their admiring glances? 

And don’t think clothes can cover a flat chest, skinny arms, pipestem 
legs EITHER! People KNOW when a man’s got a puny build like 
Caspar Milquetoast—or when his personality glows with smashing 
strength, rippling muscles, tireless energy! A fe'low like that is 
BOUND to be the life of the party! Do YOU want to be that kind of 
aman? Then listen to THIS— 


In Just 15 Minutes a Day I'll Prove | Can 
Make YOU a New Man Too! (4a Za 


That’s what I said—/5 minutes a day! That’s all I need to PROVE 
—regardless of how old or young you are, or how ashamed you may 
be of your present physique—that I can give you a body men envy and 
women admire. Biceps that can dish it out, and a 
muscle-ridged stomach that can take it. A full, deep 
barrel-chest. Legs that never tire. A tough, sinewy 
back. An all-around physique that can laugh at ANY 





Here’s PROOF Charles 
Right Here! Atias 


kind of rough going. 

Today, a wave of FITNESS is surging over America! 
Suppose YOU are called to the colors! Will your body 
be the laughing-stock of the company or will it com- 
mand the envy of your buddies! Why RIGHT NOW 
many soldiers and sailors in active service are using my 
methods. They know that a MAN’S body means “eas- 
ier going’, more fun and quicker promotion! 


Would You Believe 
I Was Once a 97-lb. Weakling? 


Yes, I was—a miserable 97-pound bag of skin and bones! 
But you'd never believe it to look at me now, would you? 
Through my discovery of “Dynamic Tension” I changed my- 
self into “The World’s Most Perfectly Developed Man.” I'm 
LIVING PROOF of the miracles “Dynamic Tension” can 


“Feel like million dollars; 
have a 44” normal chest.’’ 
—L.A.S., Ilinois 


“My doctor thinks your 
course is fine. In 15 days 
have put 2” on my chest 
and 2” on my neck.’ 
—B.L., Oregon 


“My muscles are bulging, 
| feel like a new man. 
Chest measures 38", an 
increase of 5”, my neck 
increased 2”."’ 

—G.M., Ohio 


“Your book opened my 
eyes... 1%” gain on bi- 
ceps and |” more on chest 
in two weeks!’ 

—J.F., Penna. 


An actual, 








perform—right in the privacy of your own home! NOW —will 
you give my method 15 minutes a day to get the kind of 
HE-MAN build you have always longed to have? 


My FREE BOOK “*ync*sirezgm"” TELLS HOW! 


Just a postage stamp will bring you your copy of 
my famous book, “Everlasting Health and 
Strength,”’ absolutely free. No wonder nearly 
2,000,000 men have sent for this big 48-page ort 
story of “Dynamic Tension”’—illustrated with 
action photos of myself and some of my pupils. 
You'll not only read about my secret of “Dy- 
namic Tension”’—but you SEE PROOF of it! 
CHARLES ATLAS, Dept. 13, 115 East 23rd 
Street, New York, N. Y. 





r. MARLES ATLAR Bane 1 4 

CHARLES ATLAS, Dept. 13, 

| 115 East 23rd Street, New York, N. Y. | 

I want the proof that your system of “Dy- 

namic Tension” will help make a New Man of { 
me—give me a healthy, husky body and big 
muscular development. Send me your free book, 

+ Everlasting Health and Strength”. 

wal 
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May Be 
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These 
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One has only 
to study the 
news about 
business expansions, war production, new taxes 
and regulations to see that wherever business is 
busy accountants are busy. For remember: this 
is the profession back of the financial success and 
progress of all other enterprises. And account- 
ancy incomes of $2,000 to $5,000, or more, 
yearly, certainly aren’t earnings to be dis- 
missed lightly! 


WHAT ARE MY OPPORTUNITIES? 


Frankly, they are important ones—and numer- 
ous. Beginning opportunities as bookkeeper, 
cost clerk, billing clerk, time clerk. Advanced 
opportunities to serve in big and small business 
firms; advising on finance, analyzing costs, 
helping to shape policies. Opportunities to 
qualify in the Governmental accounting jobs 
that are opening up more and-more. Oppor- 
tunities In private practice, As a cost consultant 
or C.P.A. 


THE BEST ANSWER OF ALL 


These are facts that invite your thorough investiga- 
tion as to what LaSalle Training for this profession of 
many Opportunities has in store for you 

Complete information—a survey covering this sub- 
ject from different angles—is what you should have 
now, before making any final decision. You'll find it 
in this 48-page book. And it is aptly titled ““The Pro- 
fession That Pays” for, as the official Journal of 
Accountancy has pointed out: “If there be a pro- 
fession in which the average compensation is higher, 
it is not known to us.” So, if you really are in earnest 
—and willing to study seriously—fill in and mail the 
coupon for your copy today, Your future may lie 
inside its pages! 


LASALLE extension university 


A Correspondence Institution 
Dept. 383-H Chicago, Ill. 


I want to see what Accountancy offers for my future. 
Please send me your FREE 48-page booklet, “ Account- 
ancy, the Profession That Pays,” and full information 
about your economical, spare time training. 
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Coming Next Month 


WELDING IS A WAR BABY that came along 
just in time to carry a big share of the arms- 
production load. Maybe you know all about 
welding already. If not, you'll be interested in 
an article that explains how the man (or 
woman) in the mask is putting new strength 
into our sinews of war. 


AMERICAN BOYS just out of flying school 
are meeting the seasoned pilots of the Axis 
air forces and knocking them out of the sky. 
What makes our relatively inexperienced flyers 
a match for their battle-hardened adversaries? 
You'll understand after you read about the 
rigorous training that prepares our airmen to 
enter the arena of aerial warfare. 


BE A BOMBARDIER! Even if you can’t 
actually ride the nose of a B-17, you can get 
some of the thrill by playing the “Bombsight” 
game. You build your own bomber—a minia- 
ture plane with a real bombsight that shows 
you when to release your “eggs” to score a 
“considered sunk” on a model Jap warship. 


SHARPSHOOTERS OF THE SKY are the 
men who man the machine guns of our war- 
planes. Americans are good shots by tradition, 
and our boys have proved apt pupils in the 
highly specialized art of winging enemy planes 
from a skyrocketing turret or gun position. Fol- 
low them through the training course that gives 
them their deadly skill. 


AFTER YOU HAVE READ “First Steps in 
Electronics,” on page HW 50 in this issue, 
you'll be ready and anxious to read the second 
article of this informative series. The April 
installment will describe the application of 
electronics to radio, explaining how electrons 
are harnessed to create the magic of modern 
communication and entertainment. 


TAKE CARE OF YOUR CLOTHES! It’s go- 
ing to get harder and harder to buy new ones. 
In order to get maximum mileage out of the gar- 
ments you have, you must give them proper 
care. Timely repairs and alterations, too, will 
add months of wear. An article filled with 
practical suggestions helps you take that stitch 
in time. 
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\ VOVILT EAT Y 
ELECTRICAL ENCYCLOPEDIA 


FREE 7 DAY TRIAL 


Here at last! What every Elec- 
trician, service man, radio man, 


maintenance man, in fact, any 
man interested in Electricity, 

3 B i G VO LU Wi ES has long needed ! 
1200 PAGES AUTHORITATIVE. PRACTICAL— 
20600 PICTURES and DIAGRAMS prepared by experts. Used regularly on 
* the job by hundreds of Electricians, 
8% x 11 in. Over 2000 subjects. All service men, radio men, air cadets, 
plainly indexed so you can QUICKLY students, maintenance men, etc. EASY. 
LOCATE any subject. Handsomely COMPLETE. Covers everything 
bound in Harvard Red and Gold Electrical: Armature winding, A.C. 
. and D.C. Motors, generators, electron- 
ics, automotive electricity, refrigera- 
tion, etc., etc. Answers your electrical 


FREE WITH «= - SEE THEM questions guicly, clean, completely. 
ENCYCLOPEDIA R i S K F R E E Send for your set today. You will be 


pag a You don’t have toriskaq -—«—s proud to own them and will find them 
One year of personal technical penny. To get your set one of your most prized posses- 


advice included with this set. promptly, just mail coupon sions. If I’m wrong and you don’t 
_This means you can write to Examine books 7 daysrisk find them all I claim them to be, 
Coyne and receive advice from free. Mail coupon now. then return them within 7 days. 
our staff of instructors at no 
charge for a period of one year, 
should you desire special infor- 
mation on any electrical or radio 
subject. 
This service is included at no 
extra charge for one year after 
you purchase this set. 


H.C. LEWIS 


President 


COYNE ELECTRICAL SCHOOL OCCUPATION.......... 
500 South Paulina Street SAVE 10% %x Sent come 13.26, wich te cetee If pevtorend — pot 

















H. SS RnG, Beets Pres., Peat ELECTRICAL SCHOOL 
500 South Street, Dept. 33-TS, Chicago, fil. 

Send me the big NEW EDITION of the Coyne Electrical Reference and In- 
struction Encyclopedia. Within 7 days after receiving the books, I'll either 
return them or send you $3, and $3.95 a month until advertised price af $14.85, 
is paid. We pay the shipping charges, 
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Two “Pipe Up” on 
Air Piped Down 


Have just finished reading in your January 
issue the idea that A. H. W. of Phoenix, Ariz., 
dreamed up for using 
light Pikes Peak air to 
fill balloons and dirigi- 
bles. It reminds me of 
a fellow up here who, 
in order to spare him- 
self the expense of the 
antifreeze he needed for 
the cooling system of 
his car, rowed several 
miles out into Lake 
Michigan to get some of 
“that blue water that 
never freezes.”"—T. E. 
W., Manitowoc, Wis. 


HEY. MOUNTAIN AIR 
PRODVCES YODEL ING 
HILLBILLIES SO PIPE 


A. H. W.’s notion of piping Pikes Peak air 
down the side of the mountain for use in 
dirigibles is impractical. But it does give me 
an idea. Why not run a lot of pipe lines down 
into our cities and smoky industrial centers 
and let the hard-working people there enjoy 
the benefits of the healthful and invigorating 
mountain air? For many years I have been a 
reader of your magazine which has supplied 
me with much interesting information, the 
value of which far exceeds the cost of the 
magazine.—E. G., Brooklyn, N. Y. 


One Thing We Won’t Stand 
For Is a Slipshod Answer 


Reptyine to R. P. S. of Bakersfield, Cali- 
fornia, here is the answer to his bouncing- 
bal' problem. He states that the bail was 
dropped from a height of 16 feet, rebounded 
half that distance, and continued to rebound 
half the distance of each preceding drop 
Treating the problem as a purely theoretical 
case, the ball would travel a total of 48 feet. 
In an actual experiment the ball would cease 
to rebound after only 12 or 14 bounces, or 
when the distance of rebound and the com- 
pression of the ball against the ground be- 
came approximately equal. The actual cal- 
culations for this experiment indicate that 
on the twentieth bounce, the ball would rise 
.0000152587890625 of a foot from the ground. 
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If the original drop of the exact center of the 

ball was precisely 16 feet, then in 20 rebounds 

the ball would travel 47.999969482421875 feet. 
G. K. C., Ganado, Ariz. 


They’re Working For the 
Old Man With the Beard 


IN “Reapers Say” of your December issue I 
found a letter from T. F. of Beaver Dam, 
Wisconsin, who owns a garage with his 
brother. He asks for suggestions on how 
they can increase their income now that the 
war has left them only an occasional job of 
repair work to do. Here is the answer. The 
U. S. Civil Service is employing plenty of 
garage men and mechanics as inspectors of 
motor vehicles. The base pay is $2,000 a year. 
In the plant where I work are nearly 80 
former garage men who have closed their 
shops, and are now working for Uncle Sam 
for the duration.—H. O. W., Detroit, Mich. 


P.S.M. Herewith Takes 
Another Modest Bow 


AS PRESIDENT of the New Jersey Mineralogi- 
cal Society I am happy to tell you that I 
think your magazine is deserving of a lot of 
commendation for its excellence. I have been 
a reader of the magazine for many years and 
have often felt you should be advised that it 
makes the best scientific presentations of 
them all. I am particularly pleased to see 
that you always have a fine article on min- 
erals, and that it is presented in such a sim- 
ple, accurate and interesting manner. This 
has been mentioned particularly by many 
members of our society. Again, congratula- 
tions, and may you continue your fine work. 

Joseph D'Agostino, Plainfield, N. J. 


A Beef That We Haven’t Got 
Enough Meat in Our Problems 


THE MAGAZINE continues to be swell, but my 
beef is directed at the readers who contribute 
to this department. What's happened to the 
fine series of problems 
that they were turning 
in a few months back 

particularly those 
that are of real value 
to a workshop nut who 
needs that kind of wit 
sharpening to improve 
his layout and design 
technique? Let's have 
some more that are 
really worthwhile—G. 

L., Denver, Col. 
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This is the way to win a battle in the desert 


Libya and North Africa made it clearer than ever: 
THIS IS.A WAR OF SUPPLY. 

In 1918, an American soldier could be equipped 
and maintained on 5 tons of supplies each year. 

But today, for every soldier sent abroad, 101% 
tons of shipping space must be provided for 
equipment alone. And it takes an additional 18 
tons of shipping to supply a single soldier for a 
year! 

Supply is a matter of ships, 

And ships need electricity. 

Vast quantities of electric power, for a thou- 
sand vital tasks that must be done to take a 
convoy safely across the seas... 

Electricity to steer the vessels and operate the 
radios and signal lights. 

Electricity to detect the approach of enemy 

. . 
subs and planes, to sound the alarm, to organize 
the defense. 

Electricity to power great cargo winches, and 
delicate navigating instruments. 

Electricity to make magnetic mines harmless, 
to provide invisible “black light” for reading 
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charts at night. Electricity to keep food fresh, to 
cook it, to ventilate the ships, to provide com- 
fort for the crews. 

Electricity in every freighter, every tanker, every 
Navy escort vessel—to help win the war of supply! 

We of Westinghouse take tremendous pride in 
building so much of the electrical equipment, so 
many of the great turbines and gears and electric 
drives, for the ships of America’s Navy and 
Merchant Marine. 

Into every piece of that equipment go all our 
“know-how,” all our skill, all our determination 
to do our share in this war—and if possible, a 
little more. 

Westinghouse Electric & Manufacturing Com- 
pany, Pittsburgh, Pennsylvania. 


Westinghouse 


PLANTS IN 25 CITIES— OFFICES EVERYWHERE 


Tune in the Westinghouse Program starring John Charles Thomas 
—NBC Network, Sunday, 2:30 P. M., Eastern War Time. 
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SPRAYBERRY 
RADIO TRAINING 


includes 


FULL EQUIPMENT 


Experience Easily Acquired 
at Home 


“ 


j 


SPRAYBERRY Training 
starts right at the beginning 
of Radio . unfolds each 
subject in a simplified, logi- 
cal understandable _ style. 
You easily learn Television, 
Frequency Modulation, 
Signal Tracing Mobile 

(Auto-Tank), Aviation, Radio, Elec- 
Facsimile Radio, Radio Set Repair 
d Installation work 


You for a 


Business of Your Own ... or 
Geod Radio Jobs—Civilian or 


Military 
The 


important and fascinat- 


fe field of Radio offers many 


@portunities 
Wants to get 
GFomotion in the 


to the man who 
ahead. My Train 
help you win quick 
Army or Navy 
bright 


will 


will fit you for a 


@vilian career. SPRAYBERRY 
Methods are thorough and prac- 


moro OT 


al. Your Training will not interfere with your present duties 
You Get a Dual-Purpose Radio Set 


you with Radio Parts which you use to gain 
pre-experience in Repair work. These same Parts 
ire used as a Modern Signal Generator and for 
Signal Tracing. etc. You'll find my 
Course and Equipment fully de- 
scribed in the catalog offered below 


No Previous Experience Needed 
It makes no difference what your 
has been. I can fit you 
s good-paying Radio 
pe it easy for you to grasp 
principles and remember 
Your success is my full re- 

sponsibility 


I supply 


Earn While You Learn 
BUSINESS BUILDERS show 
you how to put your equipment to 
actual use in handling Money-mak- 
ing Radio Service Jobs shortly after 
you begin Training 


THE SPRAYBERRY COURSE IS SOLD 
UNDER MONEY-BACK AGREEMENT 


RUSH COUPON {+ BIG FREE BOOK 


SPRAYBERRY ACADEMY OF RADIO 
Ff. L. Sprayberry, President 
655-C University Place, N. W. 
Washington, D. C. 
Please rush my FREE copy of “HOW TO MAKE 
MONEY IN RADIO" 


My 


Name Age 


Address 
State 


(Mall in envelope or paste on penny postcard) 


City 
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This Puzzler Will Have You 
Going ‘Round in Circles 


Here is one of my favorite problems which 
I think some of your readers might be irnter- 
ested in trying to figure out. You start with 
two circles, the ra- 
dius of one being ex- 
actly twice that of 
the other. Now if 
you place the two 
circles together as 
shown in diagram at 
left and roll the 
smaller circle around 
the outer circumfer- 
ence of the larger 
circle, how many ro- 
tations on its own 
axis will the smaller 
circle make in com- 
pleting one full trip. Now if you place the 
smaller circle inside the larger, and roll it 
around the inner circumference until it com- 
pletes one full trip, how many rotations on its 
own axis will it make this time? I'm only 16 
years old—but I don’t think your readers are 
going to find this problem too easy. Inci- 
dentally, A. W. H. of Phoenix, Ariz., certainly 
appears to have forgotten his physics or he 
would remember that a balloon filled with 
thin high-altitude air would very quick col- 
lapse when it was brought down to sea level. 
—E. A. B., Floral Park, N. Y. 


—_ HOW MANY 
ROTATIONS 
+ 
} R 


We’re Happy To Give Credit 
Where Credit is Due 


On pace 99 of your December issue, you 
carried a short article on the Bantam B-24 
Bomber, a dummy plane only one-third 
actual size, yet complete in every detail ex- 
cept for engines. You stated that this plane 
is being manufactured in the Douglas Air- 
craft Company’s training school at Tulsa, 
Oklahoma, for the purpose of instructing 
workers in the manufacture and repair of 
airplanes. May I therefore advise you that 
this training program has been instituted 
not by the Douglas Company but by the 
Tulsa Public Schools Vocational Educational 
Department. The training, however, is being 
conducted to meet the standards of the Doug- 
las Aircraft Company.—R. B. McHenry, Di- 
rector of Industrial and Adult Education, 
Tulsa, Okla. 
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NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, is the right time to patent your inven- 
tion. Why? Because manufacturers everywhere presently engaged 
in war production are looking ahead to the future by buying up 
patent rights now, so they will have new and attractive items to 
make and sell for civilian consumption as soon as the war is over. 
This is what happened during and after the last war. Hence, the 
smart thing for you to do is to look ahead to the future too. Protect 
your invention by applying for a patent now, so you will be in 
position to cash in on an outright sale, or on the royalties your 
invention will bring. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor’ answers many important 
questions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for a Patent; how to protect your invention through dated and wit 
nessed disclosure; how to do this AT ONCE to safeguard your 
rights: how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid, discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se 
cured financial backing: how many simple inventions have proved 
large commercial successes; how Patents covering improvements 
also can be profitably utilized and marketed; tells countless other 
facts of interest. 


Why You Need Expert Assistance 


The Patent Laws were enacted for your benetit—to give you protec- 

tion for the features of your invention which are Patentable. But 

these features must be legally and concisely set forth in the form of : 

“claims.” This phase of the procedure is so complex that the Patent 0 s Wh 
Office advises the Inventor to engage a competent Registered Patent ves 

Attorney. We maintain a large staff—carefully trained registered 
yatent attorneys——expert draftsmen—experienced searchers—to — IL } 

; We have been serving inventors for more than 20 years, ustvations 


serve you. 








Take First Step Now 


With the Patent Guide you will receive also Free a “Ree- CLARENCE A. 1) BRIEN 
ord of Invention” form which will enable you at once to 

establish the date of your invention, before you file your VEVAGAY B JA OBSON 
Patent application. This step costs you nothing yet may ind : ° ¢ 

be vital to your success. Remember—in Patent Matters, 
ACTION is IMPORTANT. Delay 

can be costly. Mail the coupon in ’ 

an envelope, or paste it on a CLARENCE A. O'BRIEN 
penny postcard NOW, and 


HARVEY B. JACOBSON 


“*Worthy of Your Trust’’ 


e Registered Patent Attorneys 
Dh WM) 32-€ Adams Building 
Washington, D. C. 


IMMEDIATELY MAIL COUPON TODAY! 


CLARENCE A. O’BRIEN and HARVEY B. JACOBSON 
Registered Patent Attorneys before the United States Patent Office 
32-C Adams Building, Washington, D. C. 

P’ease send me your 48-Page ‘‘Patent Guide for the In- 


ventor’’ and your specially prepared ‘‘Record of Invention” 
form FREE. This request does not obligate me 





Name... 


Address 





> State 
(Please write or print plainly 
SSCS SESE eeeeeeeeeeeeeeee 
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REPAIR AN. 


MAKE CAR 
PRODAY! 


et 
Helps EVERY Me- 
chanic— even experts —do 
repair jobs easier, quicker 
Explains every auto repair 
operation STEP-BY-STEP. 
Easy-to-use! Hundreds of 
hotographs, diagrams, 
rawings, show exact ‘‘how 
to;do it’ of repairs, adjust- 
ménts, replacements. All 
jobs on every model since 
1935—plus 405 truck models! 
Engine; Electric, Fuel, Cool- 
ing. Lubrication Systems; 
Clutch, Transmission; Uni- 
versals; Rear End; Wheels, 
Brakes; Knee Action, Shock 
Absorbers, Springs: Body: 
Pree Wheel, Overdrive. Fluid 
Coupling! 


150 FACTORY BOOKS IN ONE! 
Imagine a COMPLETE COL- 
LECTION of ALL official 
shop procedure manuals, pre- 
pared by each car manufac- 
turer’sown engineers! That's 
what you GET in this book! 
Open the manual to the car 
you want—you'll find every- 
Plymouth thing to show the right way 
Pontiac to do the job. 


Reo AUTO MECHANICS, INSTRUC- 

Studebaker TORS AND STUDENTS: 
Hupmobile Terroplane This is the factory shop man- 
lafayette Willys ual used by the U. S. Army, 
And major data needed to trade, technical, and voca- 
service 405 models of trucks tional schools for training 

Nearly 200,000 Vital Facts auto mechanics. 
on Every Phase of Tune- 
Up and Repair « Over 450 SEND NO MONEY 
Charts, Tables ¢ More than Simply fill out coupon below. 
900 Photos, Drawings, Mail it today and a copy of 
poneremes * Over 600 ‘Big he S up-to-the-minute 
ages- Size 4x inches, ew Factory Shop Manua 
Published by MoToR, The Leading will be sent to you at —4 
Automotive Business for 7days Free Examination. 
zine, 572 Madison Ave., —@ 
New York, 


on tvery Model of Ril These 
on Every of All These 
Cars~—1935 through 1942! 
American La Salle 
—Bontem Lincoln 
Auburn Lincoln 
Austin —dZephyr 
Buick Mercury 
Cadillac Nash 
Chevrolet Oldsmobile 
Chrysler Overland 
Packard 
Pierce Arrow 








7 DAY TRIAL 


MoToR B00K DEPT., Desk 23, 572 Madison Ave., New York, N.Y. 
Rush me MoToR’s Factory Shop Manual. If O.K. I will remi 
$1 in 7 days, and $1 monthly for 4 months plus 35c chipping 
charge with final payment. ($5.35 in all.) Otherwise I will return 

book in 7 days. (Poreign price $6, cash with order.) 


NAME . 
ADDRESS 
CITY 


———— —— 


_STATE_ 


OCCUPATION & EMPLOYER__ . 


SAVE 35c! Check here if you enclose $5.00. We will 
postage. Same 7-day return privilege applies. then pay 
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Dad Gets His Orders on 
Holding the Home Front 


My son, Roy, is at present in the Army, and 
therefore not in a position to answer the in- 
quiry that you recently sent to him. How- 
ever, his most spe- 
cific request just be- 
fore leaving was that 
we take good care of 
every copy of P.S.M.., 
and that under no 
circumstances are we 
to allow the subscrip- 
tion to expire.—F. C. 
U., Muncie, Ind. 


THAT GIVES ME AN IDEA! 
I'M GOING TO HAVE ‘EM 
BOUND FOR MY BOY 
in THE SERVICE’ 


Thanks, F. C. U. 

Roy’s letter made us 

feel mighty proud. 

We would appreciate 

it if you’d tell him that we, too, are looking 

forward to his enjoying those back copies. 
Ed. 


Credit the Italians. They 
Always Come to a Fast Stop 


In “Reapers Say” of your January issue 
you published a letter from W. Y. of Hayden, 
Arizona, who outlined his idea for an air- 
plane propeller whose pitch could be reversed 
to bring the plane to a quick stop. In this 
connection, I think you might be interested 
to know that back in 1939 the Italians car- 
ried out extensive experiments on seaplanes 
with just such a propeller. As soon as the 
plane touched the water, the propeller pitch 

yas reversed and the plane came to a stop 
almost immediately. Credit for the invention, 
however, should not go to the Italians, for the 
idea originated in this country.—J. R. D. 


But What if a Dog Just Doesn‘t 
Like to Keep House? 


Do you mean to infer by your statement in 
Un-Natural History of the October issue that 
a dog does not know why he turns around 
several times before he lies down? How 
idiosyncratic of you! It is entirely obvious, 
and common sense will tell you, that he turns 
around to make his bed and to pat it to suit 
his shape, just as a woman makes and pats a 
bed.—A. H. T., North Platte, Neb. 
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reo"RADIO 


COMMUNICATIONS—ELECTRONICS 
Faster... Easier...With the Aid of 


MOTION PICTURES 


In Your Own Home 








DeForest’s Training offers you 
this unusual advantage to 
help you prepare quickly for 


‘ a ene 
DeForest’s today’s many opportunities. 
+8 
Training Helps 
You Get Ahead in “One picture is worth ten thousand words” 
Milit s : states the old Chinese proverb—and prob- 
ilitary Service : 
ably few sayings are closer to the truth. 
Students and graduates are , eF — ad mer 
given a timely service that is That is why DeForest's Training furnishes you 
aiding many to get into inter- with a 16 mm. motion picture projector together with 
esting, vital Radio Communi- i number of reels of film which are loaned to you for 
cations work in the armed study purposes 
forces—with opportunities for While war industries and the armed forces are now 
higher pay and better ranking ising movies more than ever to train men quickly 
Thousands of our enrollees are and better, DeForest’s Training has long been pre- 
now serving Uncle Sam, m any paring men for Radio and Electronics with the aid 
4 them cae impor t of motion pictures Above: OR. LEE DeFOREST 
ac van aoee Seceuse ot I It's so much easier more interesting, too, when —who supervised the prepa- 
previous training you can “‘learn by seeing’’, you owe it to yourself to pee ptf wns Ray 
get complete det 1ils about DeForest's Training valu est scientists and inventors 
CODE ible ‘‘film-way’’ aid to learning Radio and Electronics in Radio and Electronics. 
Simply send the coupon below. There’s no obligatior , 
An Important Feature ‘ 
A demand exists for Radio 
Operators in both militar | SUCCESSFUL THREE-WAY METHOD 
civilian life. DeForest's Train- 
ing will prepare you for va Assures Better Training 
ous Radio Operator's Licones 
examinations 


START A SERVICE AND PEAS _ , 
REPAIR 1 OF CENTS © 
SusneEss DeFOREST’S TRAINING, INC. 


7 OWN 1. Modern, lovse-leaf lesson material. occupies and owns this modern, 


-. Visual training by means of motion pictures in 
sour own home. 


You receive a time-tested proved 


afterwards 3. —_— privilege of additional practical training on 
. types of commercial equipment in our 


. . 

DeFOREST'S TRAINING OFFERS c hic ago Laberatory. 
YOU A VALUABLE FREE EFFEC- 
EMPLOYMENT ERVICE 

ty bam ~ WOMEN: Real opportunities also exist for you in 

dio and Electronics Write descriptive litera- velmente “trem @ practical indus- 

. - , - : hy " trial slant. . . helps keep train- 

specialized training vomen im up * industry's S$ needs and 

cranges 


SENO TODAY FoR VALUABLE eam «© De FOREST’S TRAINING, INC. 
NEW BOOKLET oy 2535 North Ashland Avenue, Dept. |, Chicago, Ill. 


*“*Victory For You’’ 
Ss ’ Please send me free illustrated book entitled “Victory for 

in RADIO... Communi- ’ : You’’ in Radio. No obligation, of course 

cations...Electronics. This ‘ 

handsomely illustrated 

up-to-the-minute new 

book will bring you a timely 

picture of these many oppor- 

tunities and show you how to 


make your start with the aid of * ity State 
valuable ‘Visual Training."’ Dept. I Paste coupon on penny postcard or mail in envelope 





J. 
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| MILITARY COMMANDER should have a psychiatrist on 
his staff, according to Dr. Emilio Mira, of the University of 
Buenos Aires. Under the terrific strain of seemingly unending 
battles that seldom gives them a chance to rest, Dr. Mira says, 
military leaders are very apt to push themselves far past the limits 
of their nervous endurance. The result may be a bad emotional 
crack-up symptomized by smoldering resentment, drunkenness, or 
sudden explosive behavior. To prevent this dangerous situation, 
Dr. Mira has devised a simple 10-minute test called a Myokinetic 
Psychodiagnosis by which, he says, an officer’s mental and emo- 
tional fitness can be precisely determined at any given moment. 


— 

PR VENTION OF SABOTAGE is no longer exclusively the happy 
hunting ground of Edgar Hoover's ever-alert agents. Mechanical 
“detectives” are now ferreting out trouble spots in power-generat- 
ing equipment and are saving machines from breakdowns which 
might seriously hamper production. One of these instruments 
recently gave warning of unusual vibration in a generator shaft. 
Inspection revealed an incipient crack which, if it had been neg- 
lected, would have crippled the plant for weeks. 


i, DRESSING for wounds and burns that looks 


like wax paper, but which carries a germicidal Sunday punch in its 
30 to 50-percent content of sulfadiazine, has been developed by 
Dr. Kenneth Pickrell of Johns Hopkins. In the treatment of 
burns, the sulfa drug film is placed over the scorched area, and 
on top of that is applied a smooth, firm-pressure gauze dressing. 
New skin usually begins to form after three to five days. Most 
unusual feature of the treatment, however, is that the sulfa film is 
translucent, which allows the surgeon to inspect the burn with- 
out removing the film. 


Y), THE MANY FREAK ACCIDENTS that the war has produced 
to date, the leading candidate for believe-it-or-not honors took 
place when a British aviation student fell out of a training plane 
at 500 feet. He appeared to be on his way to oblivion when 
suddenly something struck him on the head. Snatching at it 
frantically, he found himself clutching the tail of his plane. He 
climbed aboard and landed unhurt. 


PECIALIZATION IN WAR has now reached an all-time high 
with the announcement that a new type of diet for aviators has 
eliminated a major source of aviation accidents. A Canadian 
company confirms the premise by revealing that highly nutritious 
lunches for its employees have resulted in increased production. 
England adds to the evidence with the statement that a special 
diet for nursing babies and pregnant women has reduced infant 
mortality 20 percent. 
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MENTAL CREATING 


F you just like to dream, read no further. There 


comes a time when your fancies must be brought 
into light—and stand the test of every-day, hard 
realities. Are you one of the thousands—perhaps 
millions—whose thoughts never get beyond the 
stage of wistful wishing? Do you often come to 
from a daydream with the sigh, “If only I could 
bring it about—make it real?” 

All things begin with thought—it is what fol- 
lows that may take your life out of the class of 
those who hope and dream. Thought energy, like 
anything else, can be dissipated—or it can be made 
to produce actual effects. If you know how to place 
your thoughts you can stimulate the creative proc- 
esses within your mind—through them you can 
assemble things and conditions of your world into 
a happy life of accomplishment. Mental creating 
does not depend upon a magical process. It con- 
sists of knowing how to marshal your thoughts into 
a power that draws, compels and organizes your 
experiences into a worth-while design of living. 


ACCEPT THIS Bree BOOK 


Let the Rosicrucians tell you how you may ac- 
complish these things. The Rosicrucians (not a 
religious organization), a world-wide philosophical 
fraternity, have preserved for centuries the an- 
cients’ masterful knowledge of the functioning of 
the inner mind of man. They have taught men 
and women how to use this knowledge to recreate 
their lives. They offer you a free copy of the fas- 
cinating book, “The Mastery of Life.” It tells 
how you may receive this information for study 
and use, Use coupon opposite. 


The ROSICRUCIANS 
(AMORC) 
SAN JOSE CALIFORNIA 
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HAVE THIS STAFF OF || “Nn. y. 1. Photo-Training 
SPECIALISTS HELP YOU || ‘eccarns'm tite? 


Says Frank Turgeon, jr., A.R.P.S. 


Who, Without Previous Ex- 
perience, Won Fame and For- 
tune Through N. Y. I. Course 


| 
Though inexperienced when I en- 

1 rolled, my N. Y. I. Course made me a 
competent photographer. One advan- 
tage was the school’s individual in- 
struction, to which I owe both the 
versatility and ability of my methods 
Another was the personal attention of 
O MATTER HOW GOOD d its faculty of experts, correcting my 
N your invention may be. the . weak points and enabling me to master 

. every phase. And, what was important 
commercial value of your patent . ; eo” 
protecting that invention depends . Photo by Turgeon I earned while I learned 
ipen bee efi prep " , . . *,* 
prea Peper amy yg vee Be , Fascinating Opportunities for Both Men 
of Registered Patent Attorneys and W omen 


has helped and wisely advised in = ne of hundreds of essful N. Y. I luates 
half Never bet such an urgent demand for trainede men and women 





dividual inventors for almost 
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‘ * *oOr t ‘ » 1 nd 
vote their entire time. The . 4 Motion Picture at COLOR 

Hos : me in spare time. Special she 

object of this organiza Write for big FREE 


tion is o secure o ts : 1 
gh ate he ye. NEW YORK INSTITUTE OF PHOTOGRAPHY 
Dept. 5 10 West 33 Street New York, N. Y. 
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sible patents which their 


inventions warrant 


rt tn ee i.’ SPANISH 
A GOLDEN x ) | beteak 


OPPORTUNITY @ FRENCH, GERMAN or ITALIAN 
for Inventors yl This Quick, Easy Way 


a dé 
“is { \ ONLY 15 MINUTES A DAY. Kr 
= ©) language for better business : 
wa read —— books really ef ¥ 
ike a natiy Le quickly, easi 
stening” to CORTINA REC ORDS as thousands have 
ne Method famous for 60 years. W today fi FREE 
‘ na Short-«'ut State language int ' 


CORTINA ACADEMY, Suite 123, 105 West 40th St.. New York, N.Y. 


MONEY IN RABBITS-CAVIES 


WE BUY and put you in touch with other ark 

Catalog and copy agazine se and 

Send at once for these Books 25e for Book Catalog and Pri eh : ce 
tien to the AMERICAN SM ALL MSTOC K ¥ ARMER 


H ‘ ‘ ‘ 
FREE safe ; a... Bh QUTDOOR ENTERPRISE CO, | BYS22, PEARL RIVER, HT. 


| Get into the BAKING BUSINESS 


Bakers make good money! Now 7th Industry in wages! 

Nearly depression-proof. New home study purse 
qualifies you. Common school education suffici ou're 
ambitious, write for FREE BOOK, ‘Opportunities teks wr: ing 


Vv ' c T oO a National Baking institute, 1315 Michigan, Dept. cago 
Ev VANS € Co. LEARN Siam CARTOONIN NG = 


Wash Tub bs . Out Our W ny nnie Win 
REGISTERED PATENT ATTORNEYS 
MAIN OFFICE: 740-C MERLIN.BLDG. 
WASHINGTON, D. Cc. 


~~ 


“neg: J Fellers ‘Strange As It Seems et Agent iS 
x * and many others. Earn while learning Rush “i for hs - 

ture Chart to test your abil itv.) and full details 
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PLASTEX INDUSTRIES, Dept. 2, 1085 Washington Ave., New York, N.Y. 
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HOW TO GET THE JOB YOU WANT 


Prove your ability by knowing every opera 
tion, every’ function and every procedure for 
precision production with all kinds of lathes 
Be able to set-up and operate lathes for, any 
kind of work—be able to supervise and in 


struct others on are] ne Lathe Operations 


MPLETE BOOK TEACHES ALL 


r spare time you can master the op 
and methods 
vable type of 


employed for 
production 
copy today 


every 
work with 


Money-Back 


conce 
<9 
lathes. Order your 


Guarantee 


AMERICA’S LARGEST EDU ATIONAL BOOK 
HOUSE SAVES YOU MONEY ON TECHNICAL 
EDUCATIONAL BOOKS 


Largest Educa 
tional Book Company and save on all Techn 


Deal direct with America's 
cal Books—complete prices as low as most 
down Authentic 
aot hislolahichiha-Mee | hislla} 


BOTH FREE iF YOU ORDER NOW! 


This Precision mode 
Machinists Protrector 
Seole end Rule with 
both English ond Metric 
readings sent free with 
your copy of “Engine 
Lethe Operetions.” 


payments books written 
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For Shop Supervision — Training — Inspection, You Should 
Know These Set-Ups and Operations in Detail. 

For Increased Production and individual rate of earning, work 
faster — better, by understanding these precision manufacturing 
practices. 

For Promotions and Higher Pay Master all these Operations 
and Procedures for using every kind of lathe and attachment. 


COMPLETE TECHNICAL, ENGINEERING AND MECHANICAL 
DATA FOR EVERY KIND OF LATHE SET-UP AND OPERATION 


How to Locate Centers with 
the Hermaphrodite Colipe 

How to L 
the Center Saquore 

How to Locote Centers wit! 
Dividers ond Surface Plot 


ate Centers witl 


Locate Centers wit 

Surface Plate ond Surfac 
Goge 

How to Locate Centers with 
@ Bell Center Punch 

How to Test Accuracy of Cen 
ter Punch Morks 

How to Drill Center Holes 
with Work in o Chuck 


~y> 


How to Drill Center Holes 
with Work Supported on 
the Dead Center 

How to Drill Center Holes 
with the Drill Press 

How to Grind and Set a 
Rough Turning Tool 

How to Rough Turn Stock be 
tween Centers 

How to Transfer Dimensions 
with Calipers 

Steel Rules and Scoles 


a Micrometer 


How to Read the Vernier Scale 

Systems of Fitting 

Gaging 

How to Grind ond Set a Fac- 
ng Tool 

How to Face Ends of Stock 

How to Grind and Set a Fin 
ishing Tool 

How to Finish Turn to = .00! 

How to Loy Off Lengths with 
Hermaphrodite Caliper 

How to Ley Off Lengths with 
Scriber and Scole 

How to Grind and Set o Port 
ing Tool 

How to Loy Off Length with 
Parting Tool and Scale 

How to Grind and Set a 
Round Nose Turning Tool 

How to Turn to Filleted Shoul 
ders 

How to Accurately Align Lathe 
Centers 

How to Turn to Square Shoul 
ders with Parting Tool and 
Round Nose Tool 


How to Center Work from 
the Exterior in on indepen 
dent Chuck 

How to Center Work from the 
Bore in an Independent 
Chuck 

How to Cut Of Work with 
a Parting Tool 

Drilling in the Lathe 

How to Grind a Twist Drill 

How to Drill with the Drill in 
the Lathe Tailstock 

How to Drill with the Drill in 
the Lathe Headstock 

How to Ream in the Lathe 

How to Grind and Set a Bor 
ng Tool 

How to Bore in the Lothe 

iHow to Turn Tapers and 
Angles with the Compound 
Rest 


How to Turn Teper with the 
Toilstock Offset 

How to Turn to Squore Shoul- 
ders with Shoulder Turning 
Tool 

AND MANY OTHER IMPORTANT 
PRECISION OPERATIONS. 


MAIL THIS COUPON TODAY! 


WILCOX & FOLLETT CO. 


1255 So. Wabash Ave. Dept 


Chicago, Illinois 


Please send me postpaid your new book, “Engine Lothe Operations 
Enclosed is check of money order for $1.98 to cover 
complete payment. | can return the book in 5 days if | om not completely satisfied. 


Protractor Scale and Rule. 


NAME 


ADDRESS 


CITY 


(C Check here if you wish book to be sent C.0.D. (Postage ond C.0.D. charges extra.) 


PS-3 


-» STATE - 


and o FREE 
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Increased production 
means 


MORE JOBS for MACHINISTS 


and bigger pay for men who know their work 


This big home-study and reference course gives you the 
practical facts on machines and methods you need to ad- 

ince in machine shop work. Take advantage of the other 
nan’s experience as found in books, to solve your prob- 
lems, increase your efficiency, with 


The AMERICAN 
MACHINISTS’ LIBRARY 


6 volumes—2368 pagse 2586 illustrations 
(A combined home-s ‘udy course and reference library) 
This library of machine shop practice was written for practical 
men. It gives you the best methods for every kind of machine shop 
work. It fully explains lathes, drills, and other machine tools and 
heir operation, automatic screw machines, speeds and feeds, gear 
design and production, jigs and fixtures, punch and die work, 
metal surfacing. etc., etc. Plainly written—completely illustrated 
the best Kind of help to the machine shop man who wants to 
edvance himself 
No money éowa—cepecial price—easy payments. 


COUPON 


EXAMINATION 





McGRAW-HILL BOOK CO., 330/W. 42nd St.. New York 
Send me for ten days enainatice the American Machinists’ 


1) monthiy anes Se price of $19.50 is paid 
To ins 


return the pos spate, ‘ ure prompt shipment 


“ 
write plainty and fin ‘i ait tines 
Name 
Home Address 
y and State 


| Library. If satisfactory I will send you $1.50 r i 
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Ms ss se ee SS SS ED ee ee ee eee eee ees 


we ASKED OZ MEN TO NAME THE 


BEST RADIO TRAINING 


THEY KNOW! 


Unusual Survey Reveals What 
RADIO MEN Think of RADIO COURSES 


Here's your chance to get started 
right in your study of Radio—without 
guesswork, and without investing a lot 
of money 

Recentiv we asked a mixed group of 

17 Radio instructors, students, serv- 
icemen, Radio men in the U. S. Armed 
Forces, in m ant ctur ng p lants et to 
te is tt ft t ks 
Rad > beginners 

exact wrote 
RADIO PHYSE S COURSE ts 


36 Courses in :: CHOICE as the easieat-to-learn. 
One...for only “Radio Physics Course Tops aN Others 


fe that RADIO pues s 


$5 complete radio train ' than “any other! I taken Re 


RADIO & TECHNICAL PUBL. CO. 

Dept. PS-33, 45 Astor Place, New York, N. Y. 
Rush me RADIO PHYSICS COURSE 
ROOK 25 of 1 Send €.O0.D. for 
Cure &« 

NAMI 


ADDRESS 
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T! IS YOURS? 
AIRCRAFT INSTRUMENT 
“p MEN NEEDED AT ONCE!” 


PREPARE in AVIATION’S 
WOST VITAL BRINCH 


& AIRCRAFT 
INSTRUMENTS 


HOME STUDY—LEARN BY DOIN 


Practical, complet training on actual instruments turnished 
school——qualities you for well paying positions with 
manutacturers, airlines and instrument service and repair stations 


Send for CATALOG today 


EASTERN AIRCRAFT INSTRUMENT SCHOOL 


(16 NEWARK AVENUE JERSEY CITY, WM. J. 


B. S. Degree in 27 Months 


Distinguished for technical 24-year courses in 
Civil, Electrical, Mechanical, Chemical, Radio, 
ENGINEERING Aeronautical Engineering; Business Adminis- 
tration, Accounting, and Secretarial 

MEN AND WOMEN pr. high school students with good rec« 
mitted. Special Preparatory Department. Short diploma courses 
weeks) in Surveying, Drafting. Low tuition. Low living costs. Cosmo- 
politan student body. 60th year. Enter March, June, September, Jan- 
vary. Write for catalog. 533 College Ave., ANGOLA. INDIANA. 


Get this Book Free if you 


Every stammerer should have the new 128 page book ‘“‘Stam- 
mering, Its Cause and Correction’’. Sent free to stammerers. It 
describes the Bogue Unit Method fer the scientific correction of 
stammering and stuttering. Method successfully used at a 
Institute for 42 years—since 1901 Endorsed by physicians. W: 
for full information. Neo obligation 
Benjamin N. we, Dept. 997 Circle Tower, Indianapolis, Indiana 


earn CARTOON/ 


FREE TRIAL LESSON! Cash in on your sense of jhumor 
AT HOME BY MAIL Have fun! Make money No 
perience needed to start. Write today for FREE LESSON 
mailed postpaid. No obligation 

MooN Gag-Cartoon School, Dept. S$. Argyle, Wis. 


STUDY ATHOME 


With A Chartered Educational Institution 
RING: Electrical, Civil, Mechanical. Drafting 
Aeronautical. Radio. Structural, Mining, In- 
dustria Petroleum. Marine Chemical 
Courses in ARTS AND SCIENC Pr Education Jetters: 
Public Healt Medical Jurisprud Sociol ysics; 
Chemistry 4b ss and 
Commerce Agriculture 
McKiniey Sheridan Road, Chicago 
STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 31 years expert instruction 
over 106.000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — ‘‘Law and Executive Guidance’’. 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 27-S 8 East Huron St.. Chicago, tl. 
GENUINE U. S. BARGAINS 


(used) 


Ste — 
Highway 


in military 
farmer 


SUPPLY CO. 


turned with first 
st. RICHMOND, VA. 


A and N 
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°C ARTOONS' 


RAYE BURNS will teach you HOW to CREATE ORIGINAL 
CARTOONS at home that you may SELL! Course contains —_ 
26 and over 600° ithustrations. Al! for Only 

Send name ond address for free details 


RAYE BURNS SCHOOL, Dept. S, Box 1298, CLEVELAND, OHIO 
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Lack of experience—age, or ad 
education bars no one. | don't 
if you don't know 
fromanair brake—I don't expect 
you tol It makes no difference! 
Don't let lack of money stop you. 
Most of the men at Coyne have 
no more money than you have. 
That's why I have worked out 
my astonishing offers. 


Earn While 
Learning 


If you need part-time work to 
help pay your living, expenses 
I'll help you get it. Then, in 12 
brief weeks, in the great roar- 
ing shops of Coyne, I train you 
as you never dreamed you could 
be trained...on one of the great- 
est outlays of electrical appa- 
ratus ever assembled .. . real 
dynamos, engines, power plants, 
autos, switchboards, transmit- 
ting stations...everything from 
doorbells to farm power and 
lighting . . . full-sized . . . in full 
operation every day! 


No Books—No Classes 


No dull books, no baffling 
charts, no classes, you get in- 
dividual training .. . all real 
actual work .. . wind- 

ing real armatures, oper- 
ating real motors, dyna- 

mos and generators, wir- 

ing houses, etc., etc. 
That's a glimpse of how 

we train you for success. 


COYN 


500 S. Paulina St. 





an armature 


vanced 
care 


AFTER GRADUATION 
WE BACK YOU UP 
WITH REAL HELP 


Coyne maintainsanemploy- 
ment and a consultation 
department. After gradua- 
tion your name and qualifi- 
cations are listed. Then we 
contact hundreds of employ- 
ers throughout the country 
who call upon us for help. 
In addition to this we send 
our graduates up to iminute 
reports of developments in 
the electrical field, and you 
may call upon us at any 
time for consultation or em- 
ployment help. We not only 
train you for success but do 
everything in our power to 
help you win this success 
when you leave our school. 
This help continues anytime 
you need it regardless of how 
long after you graduate. 


THE HOME OF COYNE 


PREPARE FO 
JOBS LIKE THESE 


Our itmployment Bureau for 


graduates gives FREE life- 
time employment service. 


Armature Winder 
Sub-Station Operator 
Auto & Aviation Ignition 
Maintenance Electrician 
Service Station Owner 
Air Conditioning 
Electric Refrigeration 
Radio Servicing 
and many others 











—-LISTEN FELLOWS— 


We can’t all serve in the Armed forces. Men are vitally needed in industry if they have 
proper training. But whether your place is in the armed forces or in the plants that supply 
our armed forces with the materials they need, it is your duty to prepare yourself by 

training to do your best job for your country. So give careful thought to one thing— 
you can serve your country best now as a trained man and you can then be ready 
for a real job when the war is over. 


Amazingly Easy Way 
to get into ELECTRICI 


Dee Finance Your / 

Electricity is the power behind our program. If you are a trained Electrical man you 
are needed now—and you'll be needed when the war is over. This is your opportunity 
to prepare to best serve your country now and be ready to take your place in the 


prosperous period when the war is over. You don’t need much money. *‘I’ll finance your 
training” —Then too I'll help you get a spare time job to earn your living expenses. 


Learn Without Books = 9Q>s 


Get the Facts 


Coyne is your one great chance 
to get into electricity. Every 
obstacle is removed. This 
school is 43 years old oyne 
training is tested and proven. 
You can get training first 
—then pay for it in easy 
monthly paymentsafter you 
graduate. You can find out 
everything absolutely free. 
Simply mail the coupon and 
a me send you the big, free 
Coyne book...facts...jobs.. 
salaries... opportunities. I" il 
send you the stories of many 
of our graduates who tell you 
intheir own words what Coyne 
has done for them. This does 
not obligate you. So act at 
once. Just mail coupon, 


Get 
this 


Book 





This is our fireproof, 
modern home wherein 5 
isinstalled thousandsof J 
dollars’ worth of the 
newest and most mod- 
ern Electrical equip- 
ment of al] kinds. Every 
comfort and conven- 
ience has been arranged 
to make you happy and 
contented during your 
training. 


ELECTRICAL SCHOOL 
H.C.Lewis, Pres., Dept. C2.73 
Founded 1899 CHICAGO, ILL. 


H. C. LEWIS, Pres 
Dept. C2-73 





COYNE ELECTRICAL SCHOOL ~,, 


500 S$. Paulina St., Chicago, Mi. 
Dear Mr. Lewis: 

I'm really in earnest. 
Send me your big free catalog with full particulars 
about Coyne training and your plans to 
fellow, who hasn't alot of money, to get ahead. 


I do want to get ahead. 


ip a 
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Do you want 


..to go to College? 
.. or to enter a Profession? 


(Such as Accounting, Architecture, Nursing, Dentistry, 
Teaching, Soctal Work, Osteopathy, Beauty Culture, 
Optometry, Embalming, Chtropody, Law, M edtctne, etc.) 


.. or get an Office Position? 


To get anywhere, you practically MUST finish High Schoo! 
FIRST. You can complete our simplified High School Course 
in SPARE time at home, as ST as your Ume and abilities 
permit. Equivalent to resident school work—prepares you for 
college, pre-professional examinations, business, industry 
Standard texts furnished. Diploma. Credit for H.S. subjects 
already completed. Single subjects if desired. Low tuition, easy 
terms. American School, Chicago, est. 1897—-endorsed by educa- 
tors. Finish your high school education NOW. Write TODAY! 


High SEnOo} Course 
at Home Finish in 2 Years 


alan ae enewennaaoaae 

g American School, Dept. An346, Drexel Ave. at 58th St., Chicago, Mi. 
M Gentlemen: Send me FREE information covering special train- 
H ing in subjects checked below. No obligation on my part. 
a! OC High School Course OC Diesel Engineering 
© Accounting and Auditing f Drafting and Design 
8 CArchitecture and Building (Liberal Arts 
ii Automotive Engineering O Private Secreta 

Business Management © Mechanical Engineering 

© Aviation ORadio and Television 

Electrical Engineering Eemenettp 

Elec. and Gas Refrigeration 1 Business La 

Air Conditioning ORetail Mere! handising 
i 


Vame 


Address 





Thousands of Radio Techni- 
cians needed for industry and 
our Armed Forces—NOW. This 
home study book—the ‘‘Radio 
Men’s Bible’’——-will enable you 
to qualify for advancement 
and big pay. 

Here is a complete course in 
Radio and Electronics—written 
in simple non-technical lan- 
guage—-easy to understand. 


COMPLETELY REVISED 
INCLUDES 
FREQUENCY MODULATION 
Covers radio transmission 
and reception—sound pic- 
5 DAY tures short wave public 
EXAMINATION address systems——television 
photo cells. More than 500 
articles, complete in them- 
selves—over 1,100 additional 
definitions and references 
Each section divided with 
references to related 
subjects. 1,000 pages—1,178 
MAIL THE illustrations—130 tables—105 
COUPON NOW! graphs 
meee ee ee 
ae ely ary Aten te nip hr gy 
Drake's Cyclopedia of Radi o ond Electronics, pr 5.00 = 


nan $1.00 plas charges, (postage paid if cash in advance 
is paid. If not satished 


PAY AS YOU LEARN 


Start to-day 
fr 


to quali- 
for a bigger, better 


job and real money 
cross 


@ per month antil full pr $5.00 
eturn beok t jays and my $1.00 will be refunded 


| Address | 
F City 2 | 
Position | 

* | 


} 
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PARKS 


PARKS AIRPORT 
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EAST ST.LOUIS, LL 


Offers YOU COLLEGE and PROFESSIONAL TRAINING 
Majoring in AVIATION 


Accredited by the Illinois Superintendent of Public Instruction. In- 
cluded since 1938 in The Directory of Colleges and Universities, issued 
by the U. 8. Office of Education. U. 8. approved as a Commercial Ground 
and Flying School and Mechanics’ School. Accredited by and cooperat- 
ing with the United States Army Air Corps in giving flight and me- 
chanical training. Open to high school graduates. FOUR courses lead 
te B.S. degrees in Professional Piloting, Aviation Operations, Main- 
tenance Engineering, Aeronautical Engineering. 

TWENTY-TWO TRAINING PLANES are used in professional flight 
training which prepares graduates for airline flight operations. 
FACULTY of 104 specialists in various flelds of aviation 

Enrollment limited to a total of 300 commercial aviation students. 
Capacity enroliment of 870. 

Airport, 25 buildings devoted to school purposes exclusively 
tories and dining hall at the College 

Spring term March 29. Send postcard for new 64-page catalog 


16th YEAR parks Aim COLLEGE. East St.Louis, m. 


ENGINEERING 2 monrns 


27 MONTHS 


Courses in Aeronautical, Chemical, Civil, Electri- 
INDIANA cal. Mechanical, and Radio Engineering One-year 


Dormi- 





courses in Radio and Drafting. Approved by C.A.A. 
TECHNICAL Prep courses without added cost. Low tuition. Large 
expenses. Enter March, June, September, Decem- 
ber esa 

Washington Bivd., Ft. Wayne, Ind. 
“By Frederick P. Lowell, noted instructor. 
61 lessons, 150 clear photos now make 
Jiu-Jitsu easier than ever to master. How 
than you, even if he is armed; then throw 
him! Ideal for men and women, civilian 
defense workers, Army, Navy, etc. Only 
now to: 
A. S. BARNES & CO. 
ONLY $1.00 Dept. 33,67 West 441", Street, New York,N.Y. 
CLECTRISAL Geenmenece Get good grasp of wide electrical 
fie Ve dabie. Theory made 
work. Trains you to be super-service man, real vacuum tube technician. 
ONLY $25, either course, Deferred payment plan. Experiment kits firnlahed- 
Write for free copies of school catalog 
LINCOLN HOOL, Box 


industrial center. Opportunity to earn part living 

COLLEGE 

to defend yourself against person larger 

$1—money back if not delighted! Send 
Corres 

he an eas. 
RADIO. ENGINGERING. Extra fine course in radio, public address, photo-e werte 
ENGINEERING SC’ 





coy 
ha de 
EQU iP MENT. ‘OF 
INC LU DED WITH COURSE 
efor FREE BOOK about 


Low tuition. Eas 
eatesaien that is not affected 


sate , money ma. aking 
machine ag 
McCARRIE SCHOOL oF MECHANICAL DENTISTRY 
207 WN. . Broad $ Philadelphia, Pa. 


ma, broadcasting, avi- 
ation and police radio, servicing, 
marine and Morse telegraphy taught 
thoroughly. 48 weeks’ engineer- 


uivalent to three years’ college radio work. School 
874. All 503 M low. Catalog free. 


sits ablished 
Dodge Institute, 503 Monroe St., Valparaiso, ind. 


HAVE E A PAYING HOBBY 


Bob-White Quail at home. Fascinating and profitable. 
) A. - information how to raise, and where to buy them, $1. 


PAUL PERKINS GRAYSLAKE, ILL. 
lear” Splendid opportunities. Prepare in spare 


time. Easy plan. No previous experience 
needed, common school education sufficient. 
Send for free booklet ‘‘Opportunities in Pho- 
tography’’, particulars and requirements. 
at Ho School of Photography 
1315 Michigan Ave., Dept. 1363, Chicago, II!. 


Learn Profitable Profession 
in QO days at Home 


Earnincs of Men and Women in the fascinating 
rofession of Swedish Massage run as high as $40 to 
e © per week but many prefer to open their own 

offices. arge incomes mm Doctors, 
sanitariume ont private patients come to those who 
alify through our training. The Army 
and Ni 7, eond & hundreds trained in mas- 
€ An yenv Charts and 

bovklet— 1 bey’ re FRE 


THE COLLEGE OF SWEDISH MASSAGE 
100 E. Ohio St., Dept. 370, Chicago 

















BIG OPPORTUNITY 
FOR NATIONAL GRADUATES 


Shortages in trained, skilled men run 
ix:to the hundreds of thousands. One of the 
biggest fields is Radio, with its many fascinating 
branches. War-time demands for Radio men are 
tremendous and will continue unabated after the 
war. That’s important to you. You want training 
in a field that will continue to advance. National 
Schools offers you a time-tested method of Home 
Training which has helped thousands of men to 
more pay, and unlimited opportunity in the grow- 
ing RADIO Industry. You can actually start earn- 
ing in Spare Time, even while you are training for 
a good permanent job as a RADIO Technician. You 
need training. National can definitely help you. 
Simply send the Coupon and we will mall you a 
FREE Specimen Lesson and Big Opportunity Book 
60 you can judge for yourself just how you can be 
helped to bigger pay and a Life Career of Success. 


MEN SUBJECT TO MILITARY 
SERVICE AIDED BY TRAINING 


Radio Training helps 
men get extra rank, 
extra pay in war serv 
ice. Every man elig- 


ible for service should 
mail coupon. Many 
Service Men now en- 
rolled. 


DUPLICATE THE SUCCESS 
OF THESE GRADUATES 
WITH U. S. GOVT. 


“IT have been accepted by the 
i Federal Communications 
: Se at a starting salary 
f $1800.00 per year, thanks to 
National Training.’ 
PRICE G. GARNER 
San Diego, Calif. 


$3000.00 PER YEAR 


“TIT am_ married now. Just going 
fine. My pay se year is over 
the $3000.00 mar 
LEO SROMBE REK 
Lomont, 


WITH BIG CONCERN 


“I got a job with Interns ational 

Telephone & Radio Co It 

food, straight salary position. 

Be lighted with your training. 
DOUGLAS NIELSEN 
Jamaica, N. Y. 


THOUSANDS OF GRADUATES ATTRIBUTE 
THEIR SUCCESS TO NATIONAL TRAINING 








REQUEST FULL DETAILS 


MARCH, 1943 


Please mention Porutar SCIENCE 


ADI cow 


SHOP METHOD HOME TRAINING 
fully qualifies you for bigger pay jobs 


Regardless 
of your 
age, 
you can 


“1 will train 


National Schools, Dept. PS-3. 
4000 So. Figueroa, Los Angeles, Calif. 


1 ; Mail me FREE, without obligation, one Lesson and Opportunity Book, 
| with full details about Radio Training. 


| NAME 


More than 50,000,000 radios in use. They need 
servicing. Over 800 Broadcasting Studios em- 
ploy trained radio technicians. The movie indus- 
try and thousands of theatres employ Sound Ex- 
perts. Factories are adopting audible address 
systems. The Air Lines and Government need 
Trained Men. Here is your opportunity to get 
into a permanent, profitable field of enjoyable 


Step up in life! 

Be independent! 
insure your success! 
Keep your present job while 
learning. National brings to 
you the same proven instruc- 


tion methods as used at the 
School. No dull text books. 


YOU GET HOME TRAINING 
FROM A REAL, ESTABLISHED 
TECHNICAL TRADE SCHOOL 


For 38 years National Schools has 


trained ambitious men for Top Pay trades. 
Squarely behind you are the modern, completely- 
equipped Training Shops of National where we pre- 
test and prove every instruction sent to you. Every 
phase of your training is personally supervised by an 
established Faculty of practical, experienced instruc- 
tors and engineers. They have developed progressive 
methods of training you in your home comparable to 
actual shop practice. Unique training facilities giv« 
you Home Training based on Resident School Shop 
principles——methods not available from any other 
source, to our knowledge. You'll be amazed when 
you receive our Complimentary Lesson and full 
details. Send the coupon at once. 


ATIONAL SCHOOLS 


Los Angeles, California 


Established 1905 


(Mail in envelope or 
paste on a Penny Postal.) 


AGE 





ADDRESS 





3 


STATE 
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REVOLUTIONARY 4 N FE 


The very knife design makes you do a better job 
} The handles make your fingers deft. Super-keenness 
makes eff rtless ct itting on hard woods, cardboards 
tr plastics. Special blade-shapes make X-ACTOS 
follow guide lines easily; and 
surgical sharpness minimizes 
splitting. NOW, at first sign of 
dulling, instant change toa new 
blade renews the surgical keen- 
ness. Re-blade to re-sharpen 
GET FREE BOOK, TELLS "HOW" 
to build Model Planes prepared by 
experts. Profusety ittustrated, sim- 
te follow instructions. 

i@ modets for Army 

y spotter planes. 

EE *‘How to build Modet 


nad Sc to cover handling 
At your tocal Mobby 


Department Store or 


order direct. Extra 
Blades SOc for pack ~*~ 
of 5. \ 


X- 
CRESCENT PRODUCTS CO / 
$3 Se 440 Fourth Ave. New York WY 


"(old éFTH 


RE-blade t to re V4 


‘It is the BEST 


To Dictionary!” 


TUAL use 


STERS COLLEGUATI 
BEST 
' 


Mail coupon for FREE Quiz 
and Picture Game. ¢ & ¢ Mer 


& C. Merriam Co., 295 Federal St., Springfield, Mass. 
FREE Quiz and Picture Game, also full 
\\ Colle te Dictionary, Fifth 


rtisers. 


“YOU ARE UNDER ARREST!" 


There’s a Thrill in Bringing a Crook 
to Justice Through Scientific 


CRIME DETECTION! 


I have taught thousands this exciting, profitable. 
pleasant profession. Let me teach you, too, in 
your own home. Learn Finger 
Printing, Firearms Identifica- 
tion, Police Photography — Be A 
Secret Service Methods thor- 
oughly. quickly and at small cost. FINGER 
43°, of All American Bureaus PRINT 
o Identification are headed by students and 
, & A. S. You. too, can fit =< to 
ible crime detectio r with ood 


nple ‘yment. do del a 
ry fA > SBD 
id com ly « an prep are you f of this faa inat Sendfor Thril 
ing work, during spare time, in your own home “BLUE BOOL 
You may pay as _ rite today ee OF CRI 


INSTITUTE OF ‘APPLIED SCIENCE 
1920 Sunnyside Ave., Dept. 1363, Chicago, il. 


New York 
Eleetrieal 
Ask for free Scehool 


illustrated booklet 


40 West 17th St.. N. Y. C. 


Established 
1902 








High School Course 


ELMS Many Finish in 2 Years 


Go as rapidly as your time and abilities permit. Course 

equivalent to resident school work— prepares for college 

entrance exams. Standard H.S. texts Sappied Diploma 

Credit for H. S. subjects already completed. Single subjects if de 

important for advancement in 
1 handicapped al! yo 
our training no 


sired igh school edocation is very 
business and industry and socially. Don't 
life a High Schoo! gradu 

Bulletin on request 

» American School, Dpt. 4346, Drexel at 58th, Chicago 


Learn TOOL DESIG 


Qualify quickly as a Machine or Tool Designer by home 
study in spare time. Many now making $100 to $125 a 
week. Rapidly expanding industry calling for more ma 
chine and tool designers than available. Rush name and 
address today for facts on Machine or Tool Design. State 
age. A penny postal will do-—but hurry. 


OHIO INSTITUTE OF TECHNOLOGY Box 93, Greenville, Ohio 


FOUND YOURSELF? 


The Mind Stimulator is a Rapid System of Mind 
Training. Creative Thinking. Seif Discovery, Seif 
Advancement, INDIVIDUAL HELP—6th year. Free 
Mind Power Test and Literature 


‘De. Frank L. Tibolt, Ph. D. 99 A Fern Street, Philadelphia 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 
ART INSTRUCTION, INC., 3143 Art instruction Bidg., Minneapolis, Minn. 
(Formerty Federal Schools, Inc.) 


Fans aud Rings 
Class pins, club pins, rings and emblems. 
Finest quality. Reasonable prices ~ Cc A LOG 


Co., Rochester, N.Y. 





Tan SKINS, Make Up FURS = Y 


Be a Taxidermist. Double your hunting fun. We teach 
you at ot Home. Mount Birds, Animals, Pets Heeds 
ry, Pave 4 hunting rp decorate 
gen Mount e- tan Wa == 

~~ Ly Sai investi ‘Ye Toba 
FR FEB with 1 game pict 
M omer. et yours! It 


ta! OX 5 mute! State your AGE. 
atasesta SCHOOL OF boric ante ‘Dept. 3393, Omaha, Nebr. 





eet ON coe 
Nothing) 


Aviation Mechanics training in the heart of the 
Aircraft industry. Graduates obtaining imme- 
diate employment. No flying involved. Avia- 
tion’s foremost school. established in 1929. \ 


Located on Grand Central Air Terminal. 
For full information, address Department PS-3 


A GREAT FUTURE! Cost y 


Complete Aeronautical Engineering or Master 


HOW TO PROTECT, FINANCE 


TECHMICAL AY InstiTuTe [a ond SELL YOUR INVENTION 
. Our FREE BOOK and other literature available eo our 
clients—gives you complete details on how ready"’ 
GRAND CENTRAL AIR TERMINAL your invention for money-making. It tells you how 
others did it—who they went to for finances—how the 
GLENDALE (LOS ANGELES) CALIF. arranged partnerships—how they made contacts — 
manufacturers—how they dictated royalty arran, 
ments—how —~z~1 mone they made—how you can 
a market. Our n BOOK discloses sources of 
quick revenue it's your invention is patentable and sale- 
able with profit possibilities. 


THE FIRST STEP 


The first step in gett your jacention ready for mar- 

ket is to make a da ord of it on our “Invention 

y filed out and wit- 

ter in establishing 

ould need for such evi- 

We will be glad to send you our “‘Inven- 

tion Record”’ aad have it witnessed in this office when 

ou return it with ceocteous = your device. This serv- 

ce costs you nothing—and it immediately puts you on 
record as the criginator of your device. 


Protect Your Invention NOW! 


We have many letters in our files from manufacturers 
requesting inventions. Today's demand for new devices 


i 
Now Plates CHROMIUM! is tremendous-—edded to by emergency needs. Frovect 
ALSO GOLD, SILVER, NICKEL, COPPER, ETC. you may prevent another vente getting in 


you at ~ Patent Office here 
War Increases — You Profit! The firs st step is to make a sketch and description of 


wew. pajented faventon sakes possi Possible your laveation sce nvantion Record. pave it wi. 
ig earnings OM nessed and ma us. We w en make a Searc 
-—, articles in homes, - = of the U. S. Patent Office files to ascertain whether we 
restaurants, etc.,with durable, 8 arti can get potent a Protection for | ‘ou. This rt a step you 
coat of metal—with stroke of “yy o 4 7 NO fore another steps in 
eimple, quick. Genuine Gold. Silve er Nickel, ahead of you and walks away with a patent. 
mium,etc. Everything furnished Outfit 
complete, ready for use. No shop required. 
Clear from $2 to $5 an hour in lifetime busi- 
ness. Small investment starts you in business. 
week, Send TODAY. for F can por for inant | in 
wee nm 
and illustrated BOO rt how you can have nt ATTORNEYS BEFORE Us py 
life income from a a 4 of YO OWN | pare 
t upon gatisfied customers. Act tat once! | 142-B Albee Building 
WARNER ELECTRIC COMPANY Washington, DB. C. 
215 W. Ohie St., Chicago, I11., Dept. 228 Send. me your NEW FREE Book ‘‘How 2, Protect 
a 


FREE BOOK & SAMPLE foe SUS eo 


‘orm 
not obligate me. 

WARNER ELECTRIC CO., 215 W. Ohie St., Chicago, ., Dept. 228 
Gentlemen: Send me “ree Sample and Illustrated Booklet. 


! | 
I l 
] Name . ——————————e l 
| | 

endl 





NAME 
ADDRESS 


city STATE 
Write or Print Name Clearly 

















i ieciinmemepenenetitanin . 
City State 
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BOYS 


ERE’S your 


earn your 


opportunity to 
choice of over 
200 swell prizes. And besides 
earning all the prizes you 
want, you can make MONEY. 

Don't wait! Begin piling up 
profits right away. It's 
easy! All you need to do is de- 
liver Collier's Magazine (one of 
the most popular weeklies in 
America) to regular customers 
obtain in your 
neighborhood. Will not inter- 
fere with school. Mail the cou- 
pon today and we'll start you. 


RIZES WITHOUT COST 





cash 


whom you 





Mr. Jim Thayer, Dept. 968 
The Crowell-Coltier Publishing Co.. Springfield, Ohio 


“= MONEY and PRIZES 








FOR EXAMINATION 
MODER 


en ECTRICITY 
UDING RADIO 
AND REFRIGERATION 


in Electricity 
a 


10 


news for anybody interested 
18th edition of Applied Electricity br 
with NEW Electrical subjects fully cover 
Print Reading. 10 big Volumes and all shipped FREE 


! i ! 
New Edition| B1G_FIELD! Big Demand! 
. § Me mn who understand electricity 
FOR BEGINNERS 18 PAYS are urgentiy needed in thousands 
of or tion industries. Air 

AND EXPERTS shipbuilding 


Here's great 


or examination 





arms plants machine shops 

ery industry depends on electricity 
and men who know this sub t make big money 
Pleasant fase’ ins ping work. easy to learn and do 
learn with these ,oks. Send coupon for a set for 
FREE cuainetbon and see for yourse 


year’s consulting privileges 
with our engineers now given 


planes 
practically ev 


' 
Stations. wiring to all buyers of this famous 
' ‘ thing Cyclopedia of Electricity. 
W bs. eens. SOCIETY 
Vocational shers since 1896 
. eereteee ey dey etry ay eereee 
American Technical Society, Dept. E320. Drexel at S8th St., Chicago 
free » 10 volume set of New 18th Edition Applied 
juding a certificate entitling me to consulting privileges 
will pay the delivery charges only on the books 1 
return them in 10 days and owe you nothing. but if 
I will send $2.00 after 10 days. then $3.00 a month 
until the total price of only 820.80 ts pat< 








Send for 


NAME 


ADDRESS 


STATE 
tion and name and address 


‘ yee 
tach letter stating age. occup 
man as reference 


ri 
ome ES and give at least one busine 
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AGENTS! 


Glass Enclosed 
Fluorescent 
Fixture 
with Two 
14 Watt Lamps 


Make big money selling this 
sturdy Glass Enclosed 2-light 14 
watt Fluorescent Fixture. G. E. 
Ballasts, Hygrade Lamps. Nice- 
ly packed. This will be the last 
lot ‘‘for the Duration."" Every 
sale puts $4.55 in your pocket. 
Finest value in our history! 
HURRY! We pay Transporta- 
tion on all orders for FOUR or 
more fixtures! Sent C. O. D. 


Glass Enclosed 
Fixture sells 
for $9.50 Retail 


95 


c.0.D. 
te You 





AGENTS 


Make money selling Fluorescent Lamps 


15-20-30 watt High Grade 
Fluorescent Lamps 50c 
68c 


o.D 


— FOR — 
Dens — Halls — Dinettes 
SmallStores—Kitchens 

Offices etc. 


THE RONLITE CO. "7" 100 Fifth Ave., N.Y. ~ 


40 watt Lamps 
IN WHITE OR DAYLIGHT sent ¢ 
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Do You Make > 
Mistakes in English? 


EYrr’ time you speak or write you show just what you are. Mis 
takes in English reveal you as a person who lacks education and 
refinement Lack of language power prevents you 

from presenting your thoughts in the strongest possi 

ble way No matter what you de mmand of 

English will help ou to your goal Stop making 

mistakes in spelling. punctuation, pronunciation. 

crease your vocabulary 


WONDERFUL INVENTION 


Only 15 minutes a day with Sherwin Cody's new in 
vention—and you can actually SEE your English in 
prove It teaches by HABIT makes it easier to do the 
RIGHT way Wonderful self-correcting lessons include 
spelling. punctuation. grammar and expression. 


FREE 800K ON ENGLISH ,,...:".,.:: 


costing you thousands of dollars every year. See what 
it costs nothing to find out Mall a postal 
book, ‘‘How You Can Master 
prove a revelation to 


language 
easily be 


Mr. Cody can do for you 
ecard or letter this very minute for free 
Good English in 15 Minutes a Day"*’. It will 
you. WRITE Now Address: 


Sherwin Cody School of English, 183 Searte Bidg., Rochester, N. Y. 


sw ENGINEERING won 


With A Chartered Educational Institution 
Courses in ENGINEERING: Electrical, Civil. Mechanical. Drafting 
Architectural . Aeronautical. Radio. Structural, Mining. In- 
roleum. Marine. Ch 

NCES: Phile rs: 

* "e 
Business and 
Accounting "s:; Agriculture 
Roosevelt incorporated. ‘4610. sc. ‘Sheridan Roa Road, i, Chicago 


NAVIGATION 


Study at Home. Easy ‘“‘How To Do It’* Data. Problem 
Homework *hool corrected. Pay as you learn. No ‘‘Math’’ 
required. Navigators urgently needed for Air and Surface 
by Navy. Coast Guard, Army, Merchant Marine, now and 
for post war. Complete, Refresher, Specially Arranged and 
Teacher Courses. Resident Courses. Textbooks included 
which are Navy Publications. Navy methods used. Certifi- 
cates to those passing finalexam. Start NOW. Write TO-Day. 
COAST SCHOOL OF NAVIGATION 
305 Bond Street Asbury Park, N. J. 


FLELTRICT Yous 


Electricians are needed everywhere. Hollywood studios alone 
claim shortage 200 men. ‘This is a live money making profession. 
Learn at home, spare time. Easy payments. Selective Em- 
ployment service. Write for FREE Bulletin. No obligation. 
AMERICAN SCHOOL 

Drexel at 58 St., Chicago 


ou 
Public Healt 
Chemistry 
Commerce 


McKintey 





Dept. EE346 


POPULAR SCIENCE 





Tea a 7 Tow 


NEVER BEFORE. SUCH 
AN AMAZING BOOK? 


Here for the first time in ONE-BIG-BOOK, are all the ex- 
citing, zestful Activities—Sports—Hobbies—Games—Magic 
—Art—Puzzles—Acrobatics—Stunts—Craftsmanship— Mon- 
ey-Making Plans, etc., which are part of every energetic, reg- 
ular fellow! 


A WHOLE LIBRARY OF FASCINATING FACTS, FUN & FROLICS 

There is no end to the things to do and fun to enjoy with this tre- 
mendously interesting, entertaining and informative book! You 

can learn a Cowboy Roping routine; become a ‘‘whiz’’ at Ping- 
Pong; learn to draw Funny Cartoons; build your own equipment 
and furniture for games, your ‘‘den"’ or home; teach your dog tricks; 
learn scientific Boxing and Wrestling; defend yourself with Jiu Jit- 
su; develop a ‘‘Magic-Show”’ act; learn to ‘Spot’ airplanes; become 
powerful and develop Mighty Muscles; learn to become a ‘Ventrilo- 
quist’’, etc. THE FUN BOOK gives you a million things to do and enjoy 
—for indoors and outdoors—winter or summer—alone or with yourcrowd! 


' ‘ igh detually 18 WONDER BOOKS IN-ONE! It's the Biggest, Best-Value Book 
Hundreds of ‘ Imaginable! 286 THRILL-PACKED PAGES of Description, Ideas, Secrets, 
ilustrations— * Suggestions, Surprises—HUNDREDBS of Illustrations, Drawings and Pic- 
‘ tures! Never before such an amazing book—never before such a remarkable 

Hard Cover! stain’ 





Playing Winning How to Train t's Fun Te Building Model 
YOUR DOG BUILD THINGS PLANES 


BOOK Like « Cowboy pasateoens 
48 $F 
COMPLETE S~ 
strokes, 


SEC TIONS Lessons on Dogs, their core and | Complete plans end | Full instructions for 
A Champion teaches position, serve, ond | training; technique | directions fer | bdvilding a Glider, 

you tricks witha every clement for | for teaching obey- moking mony use- Solid Model, and 

Lariat! perfection! ance and tricks ful ertictes | Flying Model ! 





Boxing The Science of How To Be A The Secrets of Money-Moking Tumbling ond 
for Self-Defense WRESTUNG Ventriloquist CARTOONING Plans Acrobatics 





A complete course | Wrestle you weigh) It's easy to learn to 8. Lesson Course on 101 Spere and Full a | 
in tactics, blows ond in wildcots ofter “throw your voice” Drowing Cartoons, Time money-moking | simple program to 
strategy to become | fearning thesehelds | with these simple | Art, Coricatwres | plans for every ee -- = 
@ skillful boxer! and techniques. instructions. & Lettering! joxtority tn tls ort 
a ee 
KNICKERBOCKER PUB. CO. 

Dept. 8-332 

92 Liberty St., New York, N. Y. 











Indoor & Outdoor Protect Yourself Indoor & Outdoor Recommended 
with JW JITSU GAMES Stories & Reading 


n 
ge 





Rush me a copy of THE FUN 
BOOK. I am enclosing $1.00 in 
full payment. If it isn't as 
wonderful and thrilling as I 
expect it to be—I can return 
book and get my money back 
at once. 


A selection of perty, Fear no attack, if 

aioe youl learn these ' A collection of fe- 

| totic games ond moore = $e mous stories end 
1 . litereture ! 

Soldiers and G-Men! 














Name — 





pn 


2ac 

Check here if you desire book to 
& come C. O. D. andwillpay $1.20 on 
delivery. Same money back guarantee. 


. | 
3s 
“OD, it w ; } z 
Not ¢, u . w d 
J om pletely prvi lus %,. Pay the p, O00 f(s B City & State__.—_________________ 
at once © i 
a 
a 
* 


PUBLISHING CO. DEPT. 8-332 Onn 
92 Liberty St. New York, N.Y. NOP: ewan eeecaanaad 
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HELP YOURSELF GET 
THE JOB YOU WANT 


PASS HIGH 
ON THE 


INDUCTION 
“LQ.” TEST 


Everyone entering the Service must take a General Classi- 
fication “intelligence” Test. A high mark on this test 
helps you toward the JOB YOU WANT and OFFICER 
TRAINING. 


““PRACTICE FOR THE ARMY TESTS” 


is a book containing complete and simplified material along the 
tines of the questions given on the test . tells how to answer 
them quickly, easily—costs only $1.50. Get a thorough prepara- 
tien RIGHT AWAY if you’ re about to enter | the Service. 


Free Trial “Coupon 


arco Puss sonene co. 
480 Lexington Av 
Dept. 2603, New York, N.Y. 
Please rush copy of ‘‘Practice for the Army 
Tests"’ to me. ff | am not satisfied after 5 
days, § will return book for a full refund 
ry) t will pay postman $1.50 pilus post- 
age. on arrival 

r) | enciose $1.50 (Postage is free) 

J 











~ PATENT YOUR IDEAS 


SEND FOR FREE BOOK=——s> 


MILLER Reg! tered Patent Attorney 


Member ne ort S Patent Office 


“STUDY AT HOME f — “PERSONAL SUCCESS and 
LARGER EARNINGS 
over 106.000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — ‘‘Law and Executive Guidance"’ 
AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 27-S. 8 East Huron St.. Chicago, tt. 


“Get A 


$2100 


First Year 
Many other 
Positions 
Mall Carriers 
Postoffice 


/ bear yt | INSTITUTE 
A252, Rochester, N. Y. 


enesge<® 


men and women 
miti« 


Mall coupon / 
Today Sure 


. 31 years expert instruction “ 


*: GOVERNMENT LICENSED 
AIRPLANE “~ ENGINE MECHANIC 


You can prepare at this Lincoin 

Government Approved School to 

earn up to $3600 a yr. as 

a Government Licensed 

Airplane & Engine Mechan- 

ic. Exceptional opportunities in 

civilian war service positions with 

Airlines, Airport Operators and Aircraft 

Factories. Men interested in foreign service posi- 

tions can earn up to $6000 per year. High School 

education sufficient. We train you and assist Graduates in 

locating positions. 

WRITE TODAY 
LINCOLN AERONAUTICAL INSTITUTE 

723 Aircraft Bidg., Lincoln, Nebraska 


Inventions Wanted 
Patented or Unpatented 


If you have a sound, practical invention for sale. pat- 
ented or unpatented, it can now be sold without pat- 
enting expense. Write for complete details, today! 


Chartered Institute of American Inventors 
Dept. 3, 631 Pa. Ave. N. W., Washington, D.C. & 


TENTS 














Write for Free Book and “Certification of Invention” form 
427 SNOW BUILDING, , WASHINGTON, D. c. 
dence on all 
your patent 
sketch and description of your invention, and $5.00. I will make @ 
search and report promptly as to its patentability and send you & 
MORE DRAFTSMEN NEEDED on planes, motors, equip- 
mint ean dt 
ma ruin sleep and energy. Ingredients in the prescription 
Mendaco quickly circulate through the blood and com- 
restful sleep. Mendaco is not a smoke, dope, or injection 
Just pleasant, tasteless palliating tablets that have helped 


C.A.SNOW éCO. 
ind My Personal 
DA ER by service assures 
problems. Send 
me a model or 
copy of my 72-page booklet. Or, if yoo prefer to read my booklet 
first, write today for FREE copy. Registered Patent Attorney. 
ment. Big pay. Special Arttatton rafting course trains 
you QUICKLY * — in spare time. FREE Bulletin. 
L d First Day 
For Thousands of Sufferers 
monly help loosen the thick strangling mucus the first day, 
thus aiding nature in palliating the terrible recurrin 
thousands of sufferers. iron clad guarantee—money back 
unless completely satisfactory. Ask your druggist for 
f 


Registered Patent Attorneys Since 1475 
strictest confi- 
drawing, or 
L. F. Randolph, 340-D Columbian Bidg., Washington, D.C. 
No ~~ on. 

Choking, gasping, wheezing spasms of Bronchial Asth- 
choking spasms, and in promoting freer breathing an 
Mendaco today y 60c. 

Please mention Porputar SciENcE when writing to advertisers. 








HOW TO GET INTO AVIATION=NOW 





by C. S. (Casey) Jones 





NO. 4 in a series of advertisements describing the free training and opportuni- 
ties now available in aviation. Addressed to the thousands of men and women 
who wish to prepare themselves for war service in this key industry. 


One of the most interesting 
opportunities in aviation, and 
which providesimmediate em- 
ployment, is offered by the 
War Training Program of the 
Civil Service Commission. 

If you are 17 or over, a 
U.S. Citizen, are physically 
able to work, and have two 
years’ high school or equiva- 
lent, you may apply for one 
of the many jobs now open 

C 6. Sms to civilians as employees of 
the War Department, in aviation. 

Under a continuing program, the Civil Service 
Commission is accepting applications from both 
men and women who meet above requirements. 
Men classified 1-A, or persons now employed at 
their highest skills in defense industries, are not 
eligible. 

Upon passing the aptitude tests, you are given 
three months’ special training in an accredited 
aeronautics school, and receive pay for this period 
of $100 per month. You are assigned to one of five 
courses: Aircraft Instruments, Aircraft Electrical 


Installations, Aircraft Sheet Metal Fabrication, Air- 
craft Propellers and Hydraulics or Aircraft Engines. 

After completing the training period success- 
fully, you are employed at a United States Air De- 
pot, at base pay of $125 per month for 40-hour 
week, with 50% increased rate for overtime. You 
are employed by the Department of War, but not 
in the Army. 

After taking up your duties, you will find ample 
opportunities for advancement and increased pay 
in your trade, depending upon your experience and 
abilities. 

For further information, write or call at the U.S. 
Air Depot, Rome, N. Y., or N. Y. State Education 
Dept., War Training 
Program, 20 West 44th —. S, ite 
Street, New York City. President 


ACADEMY OF AERONAUTICS, La Guardia Field, N. Y.(C. 
(Awarded Efficiency Banner of First District Army Air Forces) 
CASEY JONES SCHOOL OF AERONAUTICS, Newark, N. J. 


Engineering and Design courses still open for private enroll- 
ment to qualified applicants. Mechanics courses devoted 
exclusively to military and government contract training, 


Training the Key Men of Tomorrow in Aviation 
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enuine Lucite 
Non-shattering Magnity- 


If you are doing figure work without a slide rule you 
are wasting from 60% to 97% of your time. Every 
mechanic, machinist, a . accountant, elec- 
trician, aircraft worker and business man should have 


a slide rule and know how to use this greatest time- 
saving mathematical instrument 


ing indicator 
A C D and K scales. 


PROMOTIONS ARE WAITING FOR MEN WHO KNOW HOW TO USE 
The Slide R Here is a brand new text complete with work sheets and an answer book and 5 

place logarithm tables that will teach you how to use the slide-rule in a series of 

simple, easy to understand lessons, authoritatively written by Hobart H. Som- 
mers, M.A., Dean, Austin Evening Junior College; Harry Drell, B.S., Lockheed 
Aircraft Corporation; T. W. Wallschlaeger, M.S., Illinois Institute of Technology. 


t will show you how to do all kinds of figure-work in seconds and without pencil or 
multiplying, dividing, extracting roots, ratios, percentages, squares. areas of 
radius of circles, volumes of prisms, cylinders, cones, pyramids, spheres and 
innumerable other problems important in business and industry. Beginners or experts 
will find this valuable book complete in every detail—the novice will learn to do rapid 
slide-rule calculations in a couple of hours the engineer can review methods and prob 
lems with the work sheets and answer book. Get this text and a free Manheim Type 10” 
slide rule bound right with the book itself . complete for only an 





WILCOX & FOLLETT CO. 
1255 Se. Wabash Ave., Dept. PS-3, Chicago, Ilinois. 
Please send me the new “The Slide Rule and How To Use It’’ with a 
free 10” Slide Rule with Magnifying Indicator 
I am enclosing check or money order for $2.98 


Name... 
Address. 
City ‘ 
Occupation... . : 
Put X here if you order C.O.D 


only $2.98. Money back if not doubly satisfied. Return in 10 days for Full Refund 














Hore J am At Work 


Making Good Money 
at a big Aircraft Plant 
thanks to this 


Yes, this free lesson proved that drafting is easy, mighty 
interesting work convinced me I didn’t need special 
talent to get into this well-paid profession . .. proved be- 
yond a doubt that Drafting by the fascinating C.T.C. 
method can be m istered easily AT HOME IN SPARE TIM 

o 1 enfolles I learned Drafting at home,-——in my spare 
time. Today I fe | secure in my job as an Aircraft Drafts- 
man. The War Prod ction Program has increased the de- 

and for Aircraft Draftsmen, Machine Draftsmen, Archi- 
tectural Draftsmen, Electrical Draftsmen and Structural 
Draftsmen For Draftsmen always come first on any new 
project in manufacturing and industry . .. and in those 
new Aircraft plants and Shipbuilding yards, Draftsmen 
can't be replaced with ma- 
chines. What's more, I'm slated 

for Promotion and more pay 
ff I wish, I can be independ- 
ent. go into business. And, 
~ 1s a draftsman, I have a peace 
Ba time future as well as a good 

) now 

e's a tip: Mail the cou- 
pon or drop a card for the free 

trial lesson Do this today 
and drafting will take care of 

you tomorrow. 


YOU GET THIS 
COMPLETE DRAW- 
ING OUTFIT 


Without a penny extra. All the 
tools you need, including drawing 
table. With this outfit you can put 
your ideas on paper quickly and 
with accuracy. With training, you're 
all set to master drafting in months 

not years—at home, and you can 
use these very same instruments as 
@ draftsman later. 


MAIL THIS COUPON 


CHICAGO TECHNICAL COLLEGE 

C-219 Tech Bidg., 2000 So. Michigan Avenue, Chicago, Illinois 
Please send me Free Trial Lesson in DRAFTING chewing how 
to learn at home by C.T.C. plan for a good job in aircraft and 
other war industries. No obligation, of course 

Name 

Address 

City 


Occupation 


LEARN in Spare Time—At Home! 
for at the College in Chicago) 


A few hours of pieasant home study every week—that's 
all. NO interference with your present job! With Chicago 
Tech's help, you train yourself step ; step. This tested 
method,—-developed over 39 years : progress 
will fit you for a job in months—just the kind of a job 
you've wanted. 


TRAIN FOR PROMOTION—and More Money 


ALL WAGES and salaries have been fixed by new Fed- 
eral Law. The only manner in which an employee can get 
more money is through increased responsibilities and mors 
important duties. Get this: the only way in which your 
employer can pay you more money by law—is through 
promotion—by giving you more responsibilities. And the 
best manner to secure promotion is through training your- 
self to be more valuable. 

To prove to you how easy it is to learn drafting A the Chicago 
Tech method, we'll send you a Trial Lesson No charge for 
this lesson either now or later. Send a post card or the coupon 
now for FREE TRIAL LESSON in Drafting 


39 Year Old College in 
Modern Well Equipped Home 


Chicago Technical College has graduated hundreds of successful 
draftsmen, engineers and technicians since its founding nearly 40 
years ago. During that time. its educational standards and in- 
struction have been of the highest. Chicago Technical College 
occrpies a unique place in the educational world in that it offers 
both residential and Home Study courses. In its new home on 
Michigan Avenue in Chicago the gy ~ has modern well-equipped 


shops aboratories and drafting 


rooms where hundreds are in train- 
ing for promotion in its day and eve- 
ning classes. You can get this same 
high grade training ” Drafting right 
in your own home. eep your pres- 

Girls and women ent job and train for a better one. 

ere also taking | Mail the Coupon today! 

good positions in 

drafting rooms at 

same high base 

pay as men. Find 

out if you are 

qualified. Send 

the coupon. 


CHICAGO TECHNICAL COLLEGE 


Training Division for Ww ar Production | 
C-219 Tech Bidg., 2000 Se. Michig 
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POPULAR SCIENCE , 
1 ae ipted 
OPPORTUNITIES 


Classified Ads only 35c per word per insertion, payable in advance. 


Minimum ad 10 words. 
in our office by February 8th. 


April issue 


To be included in April issue copy should be 


on sale March Ist. 


POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 





ADVERTISING _ 


FREE— “10 Reasons’’ why you e profit t by 

classified advertising in Popular Science. 
Write for this free folder today. Read the 
important facts it contains before you 
place any classified advertising. Write for 
your copy today—it's free! Kelly, 
Room 1101, 353 Fourth Avenue, N. Y. C. 


MAIL-Order or agent ad reaching 1,000,000 

families throughout United States $15.40 
inch. Newspaper, magazine, mailing-list, 
ratebook, free. Chicago Advertising Agen- 
cy, 20-SP West Jackson, Chicago. 


MAIL order sales sky rocketing. Cash pro- 

ducing ads, letters, folders, etc. prepared. 
Best pullers, lowest rates. Free product 
analysis. Van De Mark, Times Star Tower, 
Cc ‘incinnati. 


SALES letters by former Assistant Direc- 
tor of Correspondence at Sears, Roebuck 

& Co. Write fully. Director, 1832 Stanwood 
t., Philadelphia, Pa 


WHITE SPACE helps get more business! 
It makes your ad stand out on the page, 
attracts Immediate Attention’ Use White 
Space in your next ad for increased returns. 
MAIL Order Advertising Specialists 
tin Agency, 171TF Madison Avenue, New 
York City. 
ADVERTISE: 24 words, 149 newspapers, 
$6.50. Lists Free. Advertising Bureau, 
4515-P Cottage Grove, Chicago. 
AGENTS WANTED 
Making Sensation. Sell friends 
New Baby congratulation, Birthday 
Easter, Get Well, Humorous, Patriotic 
Greeting cards and gift wrappings by the 
box—30c up. Request famous All Occasion 
$1.00 box on approval. Special Get Started 
offer. Hedenkamp, 343 Broadway, Dept. 
PS-2, New York 





MONEY 


Seniors—Sell Class- 

mates the ‘“‘tops’’ in Graduation Name 
Cards Best Commissions Free Cards. 
Agencies going like wildfire. Hurry! Craft- 
cards, Box 235-M, Pittsburgh, Pa 


AMBITIOUS School 


WRITE for Free Fabrit Samples amazing 

stain-proof tablecloths. Clean with damp 
cloth. Require no ironing. Beautiful pat- 
terns. Look expensive, long wearing. low 
priced. Commissions big. Also complete 
dress line. Melville Company, Dept. 3567, 
Cincinnati, Ohio aos 
EASY money daily. Take orders sensa- 

tional $1 All Occasion greeting card 
assortment. Friends buy quickly. Up to 
100% profit. Birthday, Easter, Baby Con- 
gratulation assortments. Samples on ap- 
proval Special offer Elmira Greeting 
Card Co., M-9 Elmira, N. Y 


SCHOOL Seniors—Sell America’s most 
beautiful, distinctive Graduation. Name 
Cards Positively highest commission 
Lowest prices. Free sample kit Print- 
craft, 1423 E. Elm Street, ranton, Pa 


SELL 50 for $1.00 name imprinted station- 

ery with matching envelopes—free sam- 
ples. Odd cards, 2'2c. Birthday, All Occa- 
sion greeting card assortments, 35c up 
Cards for boys in service. Special offer 
New England Art, North Abington, F-385, 
Massachusetts. 


MARCH, 1943 


CALL on friends with ge | card assort- 

ments; Easter, Birthday er occasions 
Personal stationery; gift wrappings. Big 
profits. Experience unnecessary. Samples 
on approval, Wallace Brown, 225 Fifth 
Avenue, Dept. U-35, New York 


I WILL give you $5.00 worth full size pack. 
ages foods, groceries, soap, etc. Free if 
you agree to show friends and others. 
ny Fy time money making oppor- 
tunity rite Zanol, 8816 Monmouth, Cin- 
cinnati, Ohio. 

GOOD Paying business ‘silvering mirrors, 
plating autoparts, reflectors, bicycles, 
bathroom fixtures by late method. Free 
particulars and proofs. Gunmetal Co., 
Ave. G. Decatur, Ill 


IF you are ambitious you can “make good 

money with a Rawleigh Route. We help 
you get started. No experience needed to 
start. Steady work for right man. Write 
Rawleigh Co., Box C-2-PSC, Freeport, Ill 
TAKE orders for new, sensationa] Plastic 

Lifetime Reproductions;of any photo or 
negative. Big earning opportunity. Part or 
full time. Get details quickly. Quaker Serv- 





Mar- | 


> mention PoruLar Science MONTHLY 


ice Co., 914 Walnut St., Philadelphia, Pa. 
SILVERWARE Plating and Polishing Ligq- 

uid. Apply with a cloth, Cleans, silver- 
Plates and polishes with one rubbing. 
Makes old and worn silverware look like 
new. NuSilver, Aurora, 


BIG Money taking orders; Shirts, Ties, 
Hosiery, Underwear, Pants, Jackets, 
Sweaters, Uniforms, etc. Sales equipment 
Free Experience unnecessary. Nimrod, 
4922-AV Lincoln, Chicago. 
SELL new-used clothing from home, “auto, 
store. Men's suits, 82c; pants, 23c; top- 
coats, 37c; dresses, 9c; ladies’ coats, 33c. 
Other bargains. Catalog free. S&N, 565A 
Roosevelt, Chicago. 
PAST selling drug store item 
ood prospect. 200° profit 
catalog free Hygienic Drug Products, 
Dept. 103, Box 3353 Merchandise Mart, 
Chicago 
COMIC Hitler novelties—documents, cer- 
tificates, assorted samples with wholesale 
list, 25c coin. Victory Novelties, 2053 
35th St., Chicago 
SELL dresses at low prices! Hundreds sen- 
sational bargains. Actual samples free 
Send dress size, age. Harford, Dept. S-366, 
Cincinnati, Ohio 
FREE Water and our concentrates, makes 
flavors, lotions, shampoos, 72 products, 
labels, bottles furnished. Qualco, F-20030 
Russell, Detroit 
MAKE money applying initials on automo- 
biles. Also, eline salesmen for short 
run Decal name plates. Ralco, 1483 Wash- 
ington, Boston, ass. 
MEN’S shoes l4c, hats 12c, , pants $ 28c, 
dresses 10c, winter coats 50c, fall coats 
35c. Bargain catalog Pree. Portnoy, 566-W 
Roosevelt, Chicago 
LICK After-war layoffs! Start own busi- 
ness; home, office. Booklet describing 
“Collection of 127 Tested Plans’’ free. Elite 
Co., 214A Grand St., New York 
SNAPPY fun cards! Twelve to package. 
$1.00 dozen packages. Two sample pack- 
ages, 25c. Charles Torian, Hampton, Va 
SELL Miniature Bibles. Large profit. Sam- 
ple free. H. Tooker, 630-A Chestnut, 
Hamilton, Ohio. 


Every man 
Illustrated 


whe n 


Novelties, formulas, 


MAGICAL Goods 
dice, races, slots, 


300 exposes, cards, 
in ball. Catalog dime. Formico Systems, 
314 Kiefaber, Dayton, Ohio. 


MAGIC calendar. Year calendar Instantly 

any year 1800—2049. Unbelievable. Every 

— pros s. Copyrighted. Dollar 
Roy Ginn, Rusk, Texas. 


apaitioaa invention! Eliminates win- 

dow drafts; rattles, saves 25% fuel. 
Samples, 25c. Minnicks, Beecher St., 
Washington, D. 


MAGIC shopping bag. Sells like wild. 
Magically turns purse into roomy shop- 
ping bag. Handy, compact. Samples sent 


on_trial Kristee 126, Akron, Ohio. _ 

SCIENTIFIC manufacturing processes 
Simplified! Profitable! Trade Secrets! 

Profits to 1.500%. Lists free. Thermoblab, 

Peoria, 

AGENTS—300% Profit selling Gold Leaf 
Letters; stores and offices. Free samples 

Metallic Letter Co., 437 N. Clark, Chicago 


CHAMPION belt sample, 25c; information, 
3c. Leathercraft, 844 W. Baltimore. 

Baltimore, Md eae: 

EXCELLENT sparetime sideline! Substan- 
tial profits! Pines, 144-34 70th Avenue, 

Flushing, N. Y 

SANITARY latex. Lowest prices. Samples, 
$1.00. Diverso, Dept.-Z, 617 No. Second 

Street, Milwaukee, Wisconsin semen 

SELL Latex Products, Large Profits. Send 
$1.00 for samples. Peerless, 4050 BH 

Broadway, Kansas City, Mo. __ 

FOR quick | sy without canvassing, write: 
Terrill, B-1, Bogard, Mo. 

LUMINOUS naint—Profitable 50c_ seller. 
Details. Ward, 97B, Saybrook, Conn 


an Ee Led 
INDL 


276 ANTIQUE Ieee es cartridges 

10c. (Photographs of most.) 

relics, minerals, fossils, 4,000 bar- 

s. Catalog, 10c. (Photographs of most.) 

Heike, Wenona, Illinois. 

SWORDS, rapzers, daggers, pistols, armor; 

illustrated catalog, Pe, Robert Abels, 
860'2 Lexington Ave 

INDIAN relics cheap, 

stamp. Grutzmacher, Mu wonago, Wis. 


25 GENUINE Indian Arrow heads, $1.00. 
Catalog. Geo. Holder, Glenwood, Ark. 


ASTROLOGY 


1943 DAILY Solar Forecast. Send 25c, birth- 
data. Gray, 492 Chauncey Street, Brook- 
lyn, New York 


AUTHORS SERVICE 


NEW Writers Wanted to re-write ideas “in 
papers, magazines, books. Splendid op- 
rtunity to ‘break into’ profitable writ- 

ng field. Rush postcard for Free Details. 

Comfort Writer’s Service, Dept. FL-150, 

St. Louis. Mo 


AUTOMOBILES 


WHIRLGAS Superchargers, $3, increase 
mileage 20°; power 10%. Perfect per- 
tual performance. Refund guarantee. 
niversity test. Any car; give make, year 

Wrench installs 15 minutes. Good results 

with 30% fuel oil mix or low octane gas- 

cline. John Hanley, Manufacturer, 5719 

Loraine, Detroit, Mich. 
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AUTOMOBILE Racing Book, Fifth Edition 
Revised. Tells how to build dirt track 
bodies. frames, engines. Records, super- 
chargers, rules, formula, plans, stock con- 
versions, roadster racing, fast Fords. $1.00 
postpaid: $1.15 C.O.D ay Kuns, Depart- 
ment 274. Madisonville, Cincinnati, Ohio 
NEW scientific tablet saves gas - 4 to 30 
Results guaranteed Positively are 
less—-$1 box treats 180 gallons—C D 
or postpaid. (Liberal supply, 25c) o,,2- 
tributors wanted. Gas-O-Lubri Products, 
G-3338 Manderson, Omaha, Nebr 


AUTO SUPPLIES &£ EQUIPMENT 


DIESEL conversions for auto, tractor, and 
Marine engines Cheap installation 
Wonderful pecceemeanse Ra factory 
moines. Di ferent and bet Costs nothing 
te. Write for free circular No. 3 
Company, 201-204 Manchester 

tland, Oregon 





kerosene or other 

car with used 
e@ guaranteed in- 
neering, Box 36, 


GAS Rationing _Burn 
cheap fu tel. Co 
and discarded par Si 
structions $1. Wayne Er v4) 
Greenville 110 
STOP sti ip Piston Rings, 
aut Send $1.00 
vu ] y ‘twas best 
dollar y “Rochest er, Dept 
L, P 363 iffalo, N. ¥ 
SAVE—Be Pa 
limit Send one do 
ernor for your car 
nake. Navy's Shop 
versions 
Write fo 
& Logan 


cor 


per gallon 


RECLAIM used mot 
mb, Herki- 


Pormula, 15¢ (coin) 
mer, N.Y 
AUTO Owner's Special 
formulas, $1.00 A 
4766, San Fran 
GASLESS 
poun ded 
ton 


REFINE 
Cc. G 


Ten automotive 
9e-Methods, Box 
cisco 

com- 


ving- 


Gas! sick! easily 
Formula, 25c. Dueffey, Co 


used oi] without cost, Particulars 


win, Alva, Okla 
ALTO TRAILERS 


BU a D your house 
actly the kind and size 

ran ged anc 1 eq iipped the 
ave nu and have 

Thousar ~~ a smart people have buil 

Jim Dandy plans. Send 10c today 

Trailer Plan Catalog 

ed and conventiona 

s © th fie oor plans 

y trailer 5 

irself. The plan you 
Send dime today 
Box 125-B, -Wau- 





own 


treamilr 
trailer 


which you car ull y 
gelect cost nly 00 
for Catalog m nd} 
sau. Wisconsin 
AVIATION 


BUILD and fly your own motorcy 
ered monoplane, home. Ea 
‘Tested plans, guaranteed 

Dearborn. Mich 
* AIRPLANES 
pages, 2 





cle pow- 
as cheap, 
$1.00. Aerotech, 
How To Fly Them 64 
Bison-5, Buffalo, Minnesota 
BARBY CHICKS 

300 CHICKS, $5.75; 200-——$11.00 
Empire Hatchery, Seward, N.Y 
BATTERIES. GENERATORS, ETC. 
EDISON lifetime storage batteries for light 
t ir acid battery dis- 
All kinds rebuilt 
and miscellane- 
rices. Free inter- 
@sting literature Smith Com- 


ny. Croton Falls. N. ¥ 
ISON Batterie Power. Light. Five vear 


guarantees. Fifteen year life. Complete 
hting equipment. Free literature, See- 
y Companys 21 Yonkers Avenue, Yon- 
ers, New Yor 
RENEW dead car batteries 
Get wise. Instructions 
Service, Racine, Wisconsin 
BOATS, OUTBOARD MOTORS, ETC. 
REBUILT Outboard motors 
teed. Hundreds to pick from. Send 10c 
for complete list. Boat design book, 15c 
Buy now before prices advance. Chicago's 
largest dealer. Masters & Son, 214 West 
Chicago Avenue, Chicago 
OUTBOARD Motors. Used and Rebuilts 
Save money. Used parts. Bargain list 
free. Crandall-Hicks, 955 Commonwealth, 
Boston, ass 





yr entpaid 





: r 
Generating plants 
@us articies at 


} 


inexpensively 
$1.00. Popular 





40 Ple 


Fully guaran- | 
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BODY-BUILDING COURSES _ 


NEW Jiu Jitsu for self-defense. Powerful 
system of tough holds, chokes, throws, 
un-disarming (illustrated). Learn to han- 
le armed brutes with bare hands. Send 

$1.00 plus 10c for mailing for manual used 

by U. 8S. Marines. Gordy, 58-B East 18th, 

Chicago “eo 

SUPER Ju-Jitsu—lightning defense and 
attack system. Sensational new home 

study course now ready! Learn to lick 

brutes twice your size with only your bare 
hands. Free details. Nelson Co., 500 Sher- 
man, Dept. C-509, Chicago 

SUPER system of Natural Physical Train- 
ing. Free booklet. Harry Good, 3261-PS 

Watson Rd., St. Louis, Mo 

BE strong. muscular, full of pep. Amazing 
new body-building course. Write Olympic 

System, Waterville, Me 

SUPER Ju-Jitsu. Lick men twice your size. 
Complete course. Send $1.00. Guaran- 

teed. Lee, 3620 Merchandise Mart, Chicago 

HANDBALANCING quickly learned. Builds 
muscles reat fun! Details for card 

Power, 923 W. Vine, Kalamazoo, Mich 


BOOK MATCHES 


NOVEL TY Matches! Strike at the seat of 
rouble You can put your friends in 
stitches Strike a match on Hitler's 
britches 10 matchpacks, 28c postpaid 
Shepherd Service, P. O, Box 3085, Rincon 
Station, San Francisco, California 


BOOKS, PERIODICALS 


ONE book free with every book you buy. 
Your favorite magazines at lowest pos- 
sible prices. The latest books rented at less 
than a penny and half per day. These ad- 
if you join this amaz- 
whatever. Book and 
315 Fifth Ave.. N. ¥ 
diversion magazines 
single copi es. Choose from over 
ng publications, representing 140 
profession hobbies, et« List 
es free Commercial Engraving 
ing Co., 345 North Ritter, Indi- 
napolis. Indiana 
SAVE up to 50 ym home repairs! Big new 
.. ‘Tinkering With Tools"’ shows how 
hundreds of odd jobs around the 
Fully illustrated. Only $1.00! Dept. 
-3 Popular Science, 353 Fourth Ave., 
New York City 
EDUCATIONAL Books 
ited for ll fee 
back gt iar antee 
Catalog F (Courses 
Mountain sgah. Ala 
ANY Book. (New, Used, 
Rare). Promptly Supplied! Lowest Prices! 
Send for Free Bargain Catalogues! Old 
Prof's Book Shop, 816, Arcadia Court, 
Pontiac. Mich 
BACK dated magazines (foreign, 
Book latest fiction. Used, 
books. Catalogs 10c (refunded) 
863 First Ave., New York 3 
RECEIVE $3.00 best-seller, monthly selec- 
tion, books for 75c on approval without 
obligation. Kassin, 396 Broadway, New 
York 








yours, 
dues 
PS 


“——y¥ trade, 


sold cheaply or 
Books bought 
4,000 Bargains. 
Bought) Lee 


Out-of-Print 


domestic) 
new text- 
Cicerone's, 


(Ruthbella-Sansicchi). Pri- 
deluxe. Price $5.00. Sam- 
Press, 309 Third, 


LOVE Diary 
vately printed 
ple, 25c Ferrante Art 
Palisades Park. N. J 
BOOKS, (out-of-print, new, 
supplied. Many 35c bargains 
T. Jamkowski, 18870 Marx Ave., 
Michigan 
RARE photos with “Playboy's Miscellany 
Pricelist’’, 50c. Bryce Hembree. 305 West 
8th St Los Angeles, Calif 
REBINDING We bind 
books, Bibles, hymnals. Heckman Bindery, 
Dept. I, North Manchester Indiana 
5 MOST read mail order magazines, 20c 
Armand Cartier, 695B North, Pittsfield, 
Mass i" 
STEREOSCOPIC (three dimensional) Art 
Photos. Particulars for stamp. Oddity 
House, St. Petersburg, Fla a 
19 DIFFERENT exciting poses, most beau- 
tiful nude models. Send 50c,. Lee, 3620 
Merchandise Mart, Chicago 


NEW free catalogue technical, 
home study books. James Bennett, 
eral Delivery, New York. 
PRETTY girl pictures, novelties, books. 
Big assortment, $1.00. List, 10c. Gross 
Specialties, P, Carnegie, Pa. 
MALE Athietes! —~_no Novak, 2039 
East 2ist., Oakland, California. (Stamp). 


used) quickly 
Catalogue. 
Detroit, 


magazines, old 


business 
Gen- 


ertssers. 


BIBLES, calculators, useful books; list 

free. Edwards Store, 1700 Locust, Quincy, 
Illinois. ys 
BACK number magazines. a 
118-01 200 Street, St. Albans, N.Y. 


ADULT books. Sample and cataog. 10c. 
Alstone, 260, Lunenburg, Mas 


BUILD IT TOUNSEL? 


BUILD electric bicycle without gears, 
chains, welding. Plans, 


H, Kiauss, 
1369 Missouri St., Pittsburgh, Pa 


BUILD amreenve plywood kitchen cabinets. 
Plans, . Roger Underwood, 4617 John- 
son Avenue, Western Springs, Lillinois. 


BUSINESS OPPORTUNITIES 


PLASTEX Industries offer industrious men 

an opportunity to start a business of 
their own, manufacturing art goods, nov- 
elties and utility products in Piastex and 
marble imitation. ‘2c material makes reg- 
ular 10c store seller. Rubber molds fur- 
nished for speed production. Small invest- 
ment brings big returns. We are now 
placing big chain store orders with man- 
ufacturers. Ambitious men have chance for 
real prosperity. Plastex Industries, Dept 
S., 1085 Washington Ave., New York, N. Y 


BUILD your own Business! Popular Science 
Classified ads will introduce your prod- 
ucts into over 700.000 homes. These small 
ads have helped build big businesses. Send 
us a description of your product. We will 
submit full information and suggested ads 
for your approval. O. K. Kelly. Classified 
Mgr., 353-J Fourth Ave., N. Y 
BRUSH Plating outfits conrect to a bat- 
tery, no tanks necessary. Almost as sim- 
ple as painting. Your opportunity to make 
good income plating autoparts, bathroom 
fixtures, reflectors, mirrors. Get free proof 
and particulars that put you in a paying 
business of your own, Gunmetal Co., Ave 
E, Decatur. Illinois 


. Ewen's, 
» a 











AMBITIOUS 
mates will 


-Your class- 
Graduation 


School Seniors 

feat up) our 
Cards. Priced 49c per hundred, up. Highest 
commissions. Free Cards and Cardalog 
Rush name! Craftcards, Box 235-X, Pitts- 
burgh, Pennsylvania. 


START Home Business making statuary, 
Plaques, art goods, novelties, souvenirs, 
concrete ttery. garden furniture, arti- 
ficial marble flooring, liquid marble. Make 
your own flexible molds. Amazing profits 
Valuable folder free. Creative Publishers, 
PS3, Glencoe, Illinois 
MAIL Order Business Course shows you 
how to make money, spare or fulltime 
Teaches professional mail order technique 
not penny-catching schemes. Free details 
Nelson Company, 500 Sherman, Dept 
C-403, Chicago 
HOMEWORKERS—-$50.00, $75.00, $100.00 
weekly. Castwood gifts, plaques, novel- 
ties Material, molds, instructions fur- 
nished. Sample woodcut, mold model with 
illustrated molding circular, catalogue new 
flexible molds, 25c postpaid Castwood 
Products, 2110W, Lawrence, Chicago 
COLOR Concrete with chemicals. Stucco- 
rock. Cement Artistry. Wishing-wells 
Spin concrete pottery Benches, Garden 
Ornaments. Cold-glaze, concrete-paints, 
marbling. Sample 10c. Hollywood Cement- 
Craft, 8530 Wonderland, Hollywood, Calif 


STATUARY: Make all kinds. Simple proc- 
ess. Make and install artificial stone 
flooring in color. Liquid marble tile slabs 
Other money-makers. Literature free 
Compo-Tex, Box 786F, St. Louis, Mo 
SELL our latest exclusive books of instruc- 
tion by mail. Publisher furnishes snappy 
circulars. No bookstore competition. Bigger 
profits, Rush name! Financial Education, 
436 Commonwealth Bidg., Denver 
FOR an extremely profitable lifetime busi- 
ness. operate a Collection Agency-Credit 
Bureau. Many make , yearly, up. 
Write Cole Associates, Syracuse, N. Y. 
127_ WAYS to make money, in home or 
office, business of your own. Pull par- 
ticulars free. Elite Co.. 214-A, Grand 
st w York 


NO priorities or rationing. Old established 
hatchery for sale because of owner's age. 
Few season's proceeds will return asking 
price. Becker's Hatchery, Vineland J 
INTERESTED in real plastics? Send 
stamped envelope. Box 498, Gainesville, 
Texas. A ent pl 
SWISS Music Box Works—$1.85 to $2.25. 
Suitable for meng. novelties. Mermod 
Manufacturers, 147 . 46th Street, N. Y. 


POPULAR SCIENCE 





BE Successful 
home, office 
free. General Sales, 

York 

WILL buy or finance Mail Order Business 
or Correspondence School course. Give 

complete details. Art White, 800 Broadway, 

Cincinnati 


START a 


-Operate own business; 
127 tested plans. Particulars 
149-B East 16th, New 


home business in spare time. 
Experience unneces- 
New Bruns- 


Make extra money 
Literature free. Dunbar, 
J 


Sary 
wick, 
FREE—200 clever mailorder, homework, 
local business offers—all snappy money- 
makers. Lewis Co., 828-K Carpenter, Oak 
Park, Ill ee oe 
MAIL Order Business—Course in modern 
Mail Order methods; learn how success- 
ful men sell by mail. Free details. Jno 
Pore, 4539 Chestnut, Kansas City, Mo 
EXTRAORDINARY opportunity! Manufac- 
turing newest unequalled necessities. In- 
vestment insignificant. Income great. Mil- 
ler, Chemist, Tampa, Florida ‘ 
LIQUID Marble — Marvelous, colorful! 
Brushed, sprayed, molded. Rubberlastic 
molds! Composition Flooring! Particulars 
free. Marbleizing Service, Edwardsville, Ill. 
MOLD-MAKING. plaster casting. Money- 
making business. Literature free. Kemilo, 
Park Ridge, Illinois = 
MAKE money collecting accounts. Good 
income; quick results. Collectors Asso- 
ciation, Newark, Ohio 
DOLLARS in your daily mail 
ness of your own. Write Vickers, 
8. Bellows, Akron, Ohio 


Start 
1053-R 


MONEY Making Knacks—Business at | 


home; mai] order work. Details, 3c. Walt- 


man’s, 504 Mill St., Chester, Pa 4 
WEBER Typewriter Mechanics School. 
Simplified homestudy Repairing in- 
creasing. Canton, Ohio 
HOLD or start business; 
material. Particulars 
84th St vew York, 
MONEY a business starter. Circular 
free. Wayne Products, Pleasantville, New 
Jersey 
RAISE Angora rabbits—wool brings 
pound. Particulars free. Grinstead's, 
wardsville, Il 
$50—$100 WEEKLY 
Please Clement, 
Rochester, N. Y 
MAILORDER 
10c postpaid 
. New York 
CAME RAS, PHO", SU PPLIES 


WRITE Bass Firs Largest stocks of fine 
cameras, 


(still and movies) in the U.S.A 


no priority; new 
Box 468, 207 E. 
Y 


$5.00 
Ed- 


using Sawdust 
80-L 


"yw 
Gorsline St 


large 
245 East 


Opportunities book 
Waridell's, 





Latest Argus C-3 with coupled range find- | 
also | 


er, synchro flash, 50mm. F:3.5 lens 
75mm. Bausch & Lomb Telephoto F:5.6, 
also coupled to range finder. $82.55 value, 
price—$60.50, ur.conditionally guaranteed. 
Cowhide Eveready case, $4.75. V. P. Ihagee, 
F:4.5 Anastigmat, Prontor shutter, $16.75 
Whatever you want in photography, write 
Bass first. Liberal trades. For over thirty 
years, money back if not satisfied. Bass 
Camera Company Dept SP 179 W 
Madison Street Chicago, Ill 


STILL Available At Central—Hundreds of 
bargains in Cameras and Supplies. Send 
for free illustrated catalog listing still and 
movie cameras, films, lenses, enlargers, 
supplies—at tremendous savings 
teed Trade in your old camera 
Write for your free copy of 
money-savi ng Raw th book—just 
out! Limited edition, Hurry! Central Cam- 
era Co.. (Photographic Headquarters since 
1899), 230 S. Wabash Ave., Dept. B-18Z, 
Chicago, Illinois 
AMATEUR Photographers attention! Im- 
prove your hobby of picture taking and 
learn how to make money with it. Write 
today for our 40-page book catalog and a 
sample copy of American Photography, 
enclosing ten cents for postage. Contains 
articles and pictures of the world’s fore- 
most writers and pictorialists. Camera 
House 141, 353 Newbury St.. Boston, Mass. 


CASH! Spot cash for cameras, lenses, bi- 
noculars, movie or still, sound projectors. 
Send full description by mail, or wire for 
prompt cash offer. Over 30 years of de- 
pendability insures honorable dealings. 
Bass Camera Company, 179 West Madison 
Street, Chicago, Illinois. : 
CAMERA Repairing. Bellows made to or- 
der, shutters repaired. Bellows made to 
all standard cameras! United Camera 
. Inc., B-1515 Belmont, Chicago. 


MARCH, 1943 P 


busi- 


ease 


Mee Ns — 2 hs photeerepas Learn quick- 
ly hom asy plan. Previous ex- 
porense unnecessary Common school 
cation sufficient. Booklet and requirements 
free. American School of Photography, 1315 
Michigan, Dept. 1741, Chicago ere 
GORGEOUS Girls! Nude photographs for 
Art Study! Post card size. Glossy finish, 
10 for $1.00, 25 for $2.00 postpaid. Cine Art 
Studio, Box 328-G, Hollywood, Calif. a 
HIGHEST Prices for Cameras! Send yours 
in for free estimate. Bank references. 
943 Pennsylvania Ave., -, Washing- 
ton, D.C i On [oat 
OIL coloring photographs a fascinating 
hobby or profitable business. Learn at 
home. Easy simplified method. Previous ex- 
perience unnecessary. Send for free infor- 
mation and requirements. National Art 
School, 1315 Michigan, Dept. 1742, Chicago. 


CARTOONING, SIGN PAINTING, 
DRAWING 


AIDS 
SENSATIONAL cartoon businesses, 
kets. Hartman Publishers, 2438 W, 
coln, Nebr 
EARN money evenings, copying and dupli- 
cating comic cartoons for advertisers. 
Comic-Ads, Argyle, Wisconsin 
CARTOONING Course—36 lessons, 
lets, 816 illustrations only $2.80 
ton Studios, Elgin, Illinois 
a CHALK TALK STUNTS 
LAUGH producing program, $1.00 
trated catalog 10c. Cartoonist 
Oshkosh. Wis 


CHEMICALS & APPARATUS 


CHEMISTRY Laboratory apparatus 
chemicals for industrial, analytical, and 
experimental laboratories. Complete sup- 
ply service for students taking correspond- 
ence school chemistry courses. Send 3c 
postage for free 44 page catalog. Dept 
M26, Biological Supply Co., 1176 Mt. Hope 
Ave., Rochester, ! x. 2 paadiag 2 
CHEMICAL Magic made easy! Baffle your 
friends with startling tricks and stunts 
The Home Chemist shows you how! 192 
ages. Illustrated. Only $1.00! Dept. C-33, 
opular Science, 353 Fourth Ave., N. Y 
WINN’'S new idea Home Laboratory Chem- 
ical Kits and apparatus outfits for home 
experimenting. Send 5c for literature and 
retail supply catalogue. J. H. Winn Co., 
Dept. 611. 124 W. 23rd &.. N. ¥ ee Ee 
HANDBOOK for Chemical Experimenters 
Hundreds of experiments illustrated 
50c. Experiment booklet, 10c. Reading 
Scientific Company, Reading. Pa 
FREE Catalog: Chemistry, minera 
ology. Special: Telescope, five 
leather case, send $1.00. Tracey 
tories, Evanston, Illinois 
LABORATORY Supplies at Wholesale 
Prices: Chemistry, Biology, Physics 
alogue, 10c. National Scientific Co., 
W. North Ave., Chicago. Established 1908 
CATALOG 3000 Illustrations 10.000 prices 
Sent for 50c. Laboratory Materials, 7317 
Vincennes, Chicago 
LUMINOUS Paints will glow 
colors. Fairmount Chemical Co., 
erty St.. New York City 
eet he 25 piece Chemical Kit, $1.00 
PS-2. Colonial Chemical, Brockton, 
nee 
FREE chemical catalogue. Enclose 3¢ “mal 
age. Greenwood, 398 Broadway, 
DETECTIVES 
DETECTIVE training-Secret investigations 
-Easy method-Fingerprints. Booklet Free 
International Detective System, Box 756-P, 
Journal Square, Jersey C a 
DETECTIVES—Work home—Travel. Ex- 
perience unnecessary. Write, Wagoner, 
2640- P Broadway. N 
SECRET detectives make big money. Re- 
wards. New training method. National 
Detective Service, Struthers, Ohio 
DOGS. BIRDS, PETS 
ST. BERNARD puppies. Champion sired 
beauties. Franklin Young, R3. Riverhead, 
Long Island, New York 
DRAFTING INSTRUMENTS 
FREE catalog of drafting instruments and 
supplies. Gordon's, 162-PSB Madison, 
Chicago 
EDUCATIONAL & INSTRUCTION 
RADIO Communications courses qualifying 
for all Federal licenses. Home study 
resident courses. American Radio Institute, 
1123 Broadway, New York, N 
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writing to advertisers. 


EARN Certified Grapho-Analyst degree in 
amazing new science. Students report 
earning u o $1.00 an hour spare time, 
$75.00 weekly full time. Graduates in Em- 
ployment and Credit Agencies, Police De- 
partments, hotels, theaters, department 
stores, courts, doctor's offices, private prac- 
tice. Free Placement service. 3000 word 
illustrated lesson free. Institute, Linn 
Creek, Missouri 
FPREE—A complete I. C. S. lesson pamphlet 
on Shop Practice! Unusual money-mak- 
ing opportunities in this booming field to- 
day Siperienes. first-hand, the thrill and 
Satisfaction of mastering a first step to 
success. International Correspondence 
Schools, Box 7647-K, Scranton, 
WELDING—Electric Arc. Learn quickly by 
actual practice at Hobart Welding School. 
Individual instruction at bare cost of ma- 
terials us 50c in stamps brings valuable 
welding lessons post paid and full particu- 
lars. Hobart Welding School, Box P-332 
Troy, Ohio 
CRYPTOGRAPHY—art of secret writing. 
New, interesting twelve lesson course 
quickly teaches you to become amateur 
cryptographer. Complete course, $1.00 post- 
paid. Order now! Fargo Mfg. Co., Union- 
town, Pa os 
GOOD “‘‘used’’ educational books on all 
subjects bought, sold, rented, exchanged. 
Satisfaction guaranteed. Complete details 
and 84-page illustrated bargain catalog 
Free. Write Nelson Company, 500 Sher- 
man, Dept. C-203, Chicago 
RADIO engineering, broadcasting, aviation 
and police radio, servicing, marine and 
Morse telegraphy taught thoroughly. All 
expenses low. Catalogfree. Dodge Institute, 
500 Monroe, Valparaiso, Ind 
THE master system of short method arith- 
metic used by the world’s foremost ex- 
perts. Complete course. Send $1.00. Guar- 
anteed, Lee, 3620 Merchandise Mart, Chi- 
cago 
SLIDE Rule Simplified 25 
Normal, Inverted, a. aad scales; Fold- 
ed, separate $1 Copyright owner: 
Adrian Gerrits, S17 On Durkee, Appleton, 
Wisconsin on 
LEARN Telegraphy! Splendid opportuni- 
ties now prevail. All expenses low. Cata- 
log free. Dodge Institute, 501 Monroe, 
Valparaiso. In 
MAKE up to $25-$35 week as a Trained 
Practical Nurse! Learn quickly at home. 
Booklet free. Chicago School of Nursing, 
Dept. K-1, Chicago 
PRACTICAL semi-technical home study 
books fully illustrated. Many subjects. 
Bargain catalogue free. Lumco, Kimball, 
Nebraska 
CLINICAL Laboratory Technic taught in 
your own home. Practice outfit supplied. 
Bulletin free. Imperial Technical] Institute, 
Box 973-B, Austin, Texas 
COLORFUL masterpiece charts—Anatami- 
cal, physical, occult Prisms, radium, 
books. New Age Supplies, 3915 24th, San 
Francisco 
HOME Study Course. Drugless 
Free literature. Drugless Therapy 
Tama, Iowa 
DRAFTING: Concise, accurate, 
$2.00. Professional Draftsman, ‘ 
Mariposa, Los Angeles 
UNUSUAL bargains in 
wants. Catalog Free 
22, Station ‘‘T’’, Brooklyn, N. Y 
DRAFTING Course $1 complcie! Trigo- 
nometry $1. Slide Rule $1. Inquire Giles, 
Dept. PS-4, 1326 Myers, Burban‘, Calif 
TOOLMAKING, diemaking, mathematical 
questions answered, $1.00 Licensed 
Teacher, 11345 Grandville, Detroit 
USED Correspondence Courses and techni- 
cal books bought, sold, rented; catalog 
free. Educational Exchange, Henagar, Ala 
LOCKSMITH Course. Lock-picking, key- 
fitting. etc. $1.00 prepaid. Miller's Key 
Shop, Canadian, Texas 


ELECTRICAL SUPPLIES & 


MOTORS, generators, welders, fencers, 
other electrical items. Priority unneces- 
sary. Write LeJay Manufacturing, Minne- 
apolis, Minn 
ELECTRIC Pencil: Writes—Engraves all 
Metals. $1.00 postpaid. Beyer Mfg., 
4515-C Cottage Grove, Chicago 
ELECTRO-Magnets —Plans for building, 
$1.00. Terry Sales, Central Station 1676, 
Toledo, Ohio 
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ENGINES. 

WINDING Data. 

three phase, $1.00. Motor Data, 
7631, Kansas City. Mo 


FARMS, OTHER REAL ESTATE 


SPORTSMAN'S camp on dandy stream, 

1600—In hunting, fishing country, just 
visage 2 miles, 90 
valuable woodland, 
stone fireplace, 
page 28 Big 
Strout Real- 


MUTORS, ETC. 


225 motors, single and 
Box 





o macadam highway, 
part tillable 
cabin building 
affords water; photo 

«. Write aor Pies ocey 
255-ZB 4th Ave... N. ¥ 

SEE the Highlands of Louisiana where 

winter brings no idle acres. Choice cut- 
over land at low prices with terms, Send 
for descriptive book wi jut obligation 

Long-Bell Parm Land Corpor ation, 897 

A. Long Bidg., Kansas Cit Mo 


Washington, Min- 
Oregon were 
favorable cli- 


GOOD Farm Bargains 

nesota, Montana, Idaho 

Dakota. Dependable crops 

mate. Write for literature 

farms. Specify which state 

120 Northern Pacific Ry., St 
Minn 


40 ACRES, near White River 
poultry land, $190; $5 down 
Free list and literature Hubbard 
Grossman Bidg.. Kansas City. } Kans 
ORLANWUVO, Florida. 5 acres on mm main high- 
way good fruit and vegetable land: easy 
terms; free booklet. Department X, Box 
1944, Orlando, Florida 
TEN acres good Florida land, 
down, $5.00 monthly. R. W 
verness lorida 


FIELDGLASSES, TELESCOPES & 
MICROSCOPES 


LENSES—Build your own telescope 

glass, microscope, riflescope, etc. Assort- 
Ment of fifteen lenses—$1.00 postpaid 
Thirty lenses--$2.00. Sixty different lenses 
$5.00. Slightly chipped on edge. Satis- 
faction absolutely guaranteed. American 
Lens Company, 1313-S Vine Avenue, Park 
Ridge. Lilinois 
MICROSCOPES 

equipment. We bu: 
swap. Lists sent on request 
Wares Corp., 225 Fifth Ave., 
New York 
ASTRONOMICAL 

cameras, microscopes 
Paired. Send 10c for list 
Bired. Rasmussel, Box 
N.Y 


Paul, 


unimproved; 
$5 monthly 
269 


$50.00. $5.00 
Stewart, In- 





scientific and laboratory 
sell, repair, and 
Seliright Gift- 
New York, 


elescopes, binoculars, 
bought, sold, re- 
of instruments de- 
294, Amsterdam, 


MICROSCOPES! Research 
Amateur—<Accessories. We sell 
air—exchange. Inquiries invited 

= Exchange, 121 Chambers St 

New York N.Y 


buy—re- 





FOR THE HOME 
BUY something British in the Scotsguard 
automatic fire detector. Simply attach to 
our present door bell wiring, Postpaid 
E 00. Scotsguard, Box 453, Waterbury 
onn 
FRAGRANT 


gift. Fresh bals 
id U. S.A 
Prin St.. New York City 
FOR INVENTORS 
INVENTORS 


Maine balsam pillow 
am scent. $1.00 each pre- 


Arts Flower Mart, 202 = 





Learn now, without obliga- 
tion, how to protect and sell your inven- 
on. Secure Free Record of Invention 
orm for establishing date of your inven- 
on and Free book ‘Patent Guide for the 
mventor containing complete informa- 

Bion atx procedure and selling 

inventions may iJ costly For 
rompt confident write to 
larence A ey Jacobson, 
gistered Patent / 2A-C Adams 
ullding, Washington D ‘Cc 

INVENTORS Take steps to pro- 

tect your invention. Delays are danger- 
Get new Free book Protect, Fir 
and Sell Your Inventior and “Inv 
cord form Preliminary information 
Reasonable fees. Conscientious coun- 
Easy payment plan. Learn how to pro- 
and sell your invention. Write us to- 
day. McMorrow & Berman, Registered Pat- 
ent Attorneys, 143-M Albee Bidg., Wash- 

ington, D. C 

INVENTORS: New military and commer- 
cial inventions urgently needed by manu- 

facturers. Write for particulars. Chartered 

Institute, Dept. 3-A, Washington, D. C 


prompt 


tect 
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lists describing 
Ww 


field 


PATENT Your Idea! Write immediately for 
two free illustrated books, ‘‘Patent Pro- 
tection’’ and “When and How to Sell an 
Invention 68 pages of valuable informa- 
tion for inventors. No obligation. Address: 
Victor J. Evans & Co., 742-C Merlin Bidg., 
Washington D.C 
INVENTORS—Manufacturers want inven- 
tions for post-war production. Send 25c 
for list of needed items. Box 4089, Denver, 
Colorado 
CASH for practical ideas and inventions 
Mr. Ball, BB-9441 Pleasant, Chicago 
FORMULAS, PLANS, ETc. 
AUTHENTIC Formulary 924 pages (illus- 
trated). 10,000 Money making formulas, 
recipes, instructions, substitutes. $1.75 post- 
paid or C.O.D. (Foreign, $2.10). Catalog 
Jc. Adams-Brown, Chestnut Hill, Mass 
FORMU LAS—Greatest money makers. De- 
tails free Tooker, 630-B Chestnut, 
Hamilton 
FORMULAS--All kinds 
makers; literature Free 
Ridge, I1) 
110 SURE winners formula book. New real 
money makers. Send 50c, Lee, 3620 Mer- 
chandise Mart, Chicago. 
VANILLA flavor, 40c gallon 
McDaniel, 939 Euclid, Detr 


FUR a ty 

ANGORA Wool rabbits. Finest 
breeding stock. Kovalevsky, 
New Hampshire 
GAMEs, 
NAVAL Warfare, 
enemy fleet in If 
number. $1.00. T. N 
3t., Brooklyn, N.Y 
HEARING 
HEARING Aids 
Wholesale. retail 
Brown, 19 East Congress Street, 
Illinois 
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pedigreed 
Madison, 





ENTERTAINMENT 

strategy. Locate, sink 
scinating game for any 
Palmer, 55 Pineappie 





AIDS & REPAIRS 
Repaired. Quick service 
Chicago, 





HELP WANTED 


DON'T Be A Job Hunter—Start your own 

business on our capital. No hard times; 
no layoffs; always your own boss Hun- 
dreds average $3,000 to $5,000 annual sales 
year after year. We supply stocks, equip- 
ment on credit. 200 home necessities. Sell- 
ing experience unnecessary to start. Won- 
derful opportunity to own pleasant, profit- 
able business backed by world wide Indus- 
try. Write Rawleigh Co., Dept, C-U-PSC 
Freeport, Il. 





Industrial —~ | 


National | 


Ideal | 


Please mention Porutar Science 


HIGHGRADE SAL ESMEN  _— 


ALL-Out Salesmen ‘Wanted No car needed 

Sell essential industries a product which 
replaces urgently n ed war materials. No 
priority restrictions. Demand heavy. Before 

war our salesmen earned up to $5,000 per 
year. War time earnings substantially 
greater. In 1942 L. K. Agard multiplied his 
earnings to $14,367.22 Alberto Calas 
jumped up to $10,988.19; C. H, Libbey, a 
new man, received $8,904.78; S. L. Richards 
made $7,025.04 more than last year. (These 
are sworn statements.) No order takers or 
high-powered promoters wanted. We're 
—_ for straightforward, Capable sales- 
men hough experience this line unneces- 
sary. Write airmail outlining qualifications 
Salesmanager, Box 789-D, Fort Worth, 
Texas 


MEN 


stimulators 


and Women! Sell, advertising trade 
and beautiful portrait pic- 
Send $5.00 for 100, 8x10 inch size, as- 

They will sell on sight, 25c each. 

Send $2.00 for 241 pictures assorted in nat- 
ural colors, mounted in beautiful catalogue 
Send $1.00 for my special assortment that 
will bring you $5.00, 25c in postage stamps 
brings you 1 picture and letter of informa- 
tion. William H. Dyer, Sr., House of Nov- 
elties, 1713 East 79th Street, Chicago, Ill 


ADVERTISING Book Matches 

largest manufacturer of Union Label 
Book Matches. Fast selling line. Large 
sales producing kit. Sample matches. Com- 
plete cut catalog. 17 color combination 
makes selling easy. Commission in advance. 
Superior Match Company, 7530 Green- 
wood Ave., Dept. P-3, Chicago 


PROFITABLE, dignified business for high 

grade, industrious men and women re- 
tailing Rawleigh Products direct from 
manufacturer to consumer. Every home 
your market. Large repeat orders. A few 
openings nearby Write Rawleigh Co 
Dept. C-65-PSC, Freeport, Il 


America's 
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guaranteed. Marshall | 
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ae ~~ HOBBIES, COLLECTIONS 

20 DIFFERENT cactus plants, $1.00. 200 
mixed seed, 25c. Eulalia Turner, Azusa, 

California 

BEAUTIFUL Jewelry | Stones removed from 
rings, gs orted $2.00. Lowe's, 

Box 311 . Louis, Mo. 

HOBBY a eas for 
dressed fleas, 40c. Chamelon 

Specialties, Winfield, Kansas 


Mexican 
Quivira 


Stamp 
25¢ 





HOME CRAFTSMEN 


28 LAWN Ornament patterns 25c Other 
patterns 15"-20" high; Dutch girl, 
Dutch boy, pirate, bull Mexican 
girl, Mexican boy, dwarf, penguin, flower 
girl, 10c each; 3 for 25c. 25 Novelty pat- 
terns, 30c. All 62 full size patterns $1.00 
postpaid. Strother, Box 383-EH, Belington, 
WwW. Va 
LEATHERCRAFT Headquarters. Leather, 
tools and instructions for you to make 
most anything in leather. Also archery and 
wood craft supplies. Send ten cents for 
catalog. J. C arson Co., 180 No. Wacker 
Drive, Chicago. Ill., Dept. 180-S 
CATALOG Patterns plywood 
Lawn ornaments, silhouettes, 
numerals. Decal transfers. handy hand 
tools, new power sander. Other lines. 500 
articles finely illustrated Write today. 
Wo-Met Shop. Ashburn. Georgia 
GET Free leathercraft instruction pam- 
phiets, prices of leathers, tools, projects. 
Fascinating Hobby. Make gifts. Leather 
samples 5c. Wilder & Company, 1038 Cros- 
by, Dept. A-1. Chicago, Ill 
UPHOLSTERING supplies, list free. Re- 
upholster your own furniture and save 
‘Tricks of the Trade"’ makes it easy, $1.00 
Wilson Supplies, 294 Quinnipiac Ave., New 
Haven, Conn 


LEATHERCRAFTSMEN : Send 10c for hand- 

book and catalogue of tools and supplies 
E. A. Sweet Co., Inc., Leathercraft Divi- 
sion S-32, 148 State St., Binghamton, N.Y. 


USED wood & metal working power tools, 
bought, sold, exchanged. Details Free. 
National Tool Mart, Ashburn, Georgia 
MAKE telesco; . Microscopes, cameras, 
magnifiers. rifling cost. Jamer, Manor- 
ville 
MAKE your own smoking pipes. 
blocks, 30c; stems, 15c each. Michelson 
& Sternberg, Inc., 116 Broad Street, N.Y.C 
KNOCKDOWN cedar chest, lumber, veneer. 
Illustrated catalog, 10c. Giles-Kendall 
Co.. Decatur, Alabama 


HAVE: Very fine violin, also violin wood. 
Want: Pirearms. Museum, Wenona, III. 


NOVELTIES from scrap wood. 15 patterns, 
25c. Lynds, Medway, Massachusetts 


HUNTING 


I'LL trade guns and ammunition. Swap 

your guns or ammunition for other guns, 
other ammunition, for bargains in other 
equipment. I'll also pay cash (or trade) for 
modern used guns, ammunition, fishing 
tackle, outboards, golf balls, clubs, binocu- 
lars, cameras. Write immediately for liber- 
al “cash or trade’’ offer. Also for Free 
Giant Bargain List. Send 3c stamp. Milton 
Klein, Gun Trader Since 1885. 508-JC 
South Halsted, Chicago 


INVENTIONS WANTED 


INVENTORS: Have you a sound, practical 
invention for sale, atented or un- 
patented? If so, write Chartered Institute 
of American Inventors, Dept. 3-C, Wash- 
ington, D 
INVENTIONS needed now. Money making 
possibilities unlimited. 100 good ideas for 
you to work with for only 25c. Kennedy, 
1730 Stewart, Kansas City, Kansas 


CASH for Inventions—Patented, un 
ented. Mr. Ball, BC-9441 Pleasant, 
cago s 
INVENTIONS Promoted. Patented or un- 
patented. Write Adam Fisher Company, 
183-A Enright. St. Louis, Mo 7 
INVENTIONS! Have you good patentable 
ideas? Write Mr. Metzler, 11 West 42nd, 

New York 


terrier 


novelties 
letters & 


Briar pipe 








at- 
hi- 





JEWELRY 


ZIRCON Diamonds, beautiful, inex 
Catalogue Free. Box 388 206. W 
Va 


nsive. 
eeling, 





LEGAL DIRECTORY 


MEXICAN legal matters reliably handled. 


Address—Box 240, Juarez, Mexico. 


POPULAR SCIENCE 








MACHINERY, TOOLS & SUPPLIES 


LEWIS milling machines, shapers and 

other shop tools are efficiently handling 
scores of production jobs on war subcon- 
tracts. Rough or semi-finished castings 
with construction blueprints and parts sup- 
plied from stock on low priorities. Save 
5/6ths usual cost of finished product. Send 
10¢c to cover cost of mailing new catalog. 
Lewis Machine Tool Company, P. O. Box 
116, Sta. A, Department S-27, Los An- 
geles, Calif 


STEEL beam trammels for draftsmen, en- 

gineers, mechanics. Circular Free. Clair 
Company, Box 92, Blythebourne Station, 
Brooklyn. N.Y 


NEW caliper, direct reading, speeds up de- 
fense work, cheap. Free illustrated cir- 
cular, Pactory, 811-H East 3ist, Kansas 


THE New Shebel Saw Filer produces saws 

that have no ual. Send for full in- 
formation. A. P. Shebel, 726 S. 2nd St., 
Milwaukee, Wis. 


FOR sale new and used “drills, reamers, 
milling cutters. Write P. O, Box 493, 
Flint, Michigan. 


USED wood & metal working 5 power - tools, 
bought, sold, exchanged. Details Free. 
National Tool Mart, Ashburn, Georgia. _ 


GRIND Drilis Like Factory: Attachment 
for mech Grinder. Cheap. Factory, 


811-A East 31, Kansas City, Mo. 


BUILD Your own lathe grinder, castings, 
building instructions, $2.50. Particulars, 
10c. Star Machine Shop, Kingfisher, Okla. 


RECLAIM dull and broken drills with Nu- 
Way Drill Grinder. Circular free. Trac- 
tor-Lite-Mig. Co., Spirit Lake, Iowa. 


MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 





YOU can do the magic tricks in Mac's 1943 

assortment: Chinese wands, devil's lad- 
der, cut cord trick, red and black Monte, 
new diminishing card. All new, nice club 
size apparatus, patter instructions in strong 
box postpaid agic Catalog, 10c 
Mac’s Magic Shop, 506-B Main, Ft. Worth, 
Texas 


500 TRICKS you “can “do, only 10c! Brand 
new tricks for pocket, pastes. stage, with 
coins, thimbles, balls, professional 
apparatus, books, illusions. Send 10c for 
Douglas’ famous book of 500 Tricks. Doug- 
las Magicland, Dallas, Texas 
HOW does he do it? Learn spirit mind 
reading. Earn money. Complete book, 
50c. Guaranteed. Bookman, 3620 Merchan- 
dise Mart, Chicago 
HYPNOTISM! Learn that ancient 
Amaze your friends. Send $1.00 com 
course. Guaranteed. Bookman, 3620 
chandise Mart, Chicago 


HOLLYWOOD Special! Magicians button, 
catalog, ghost illusion and free trick for 
25c, Magic ae of Charles, Box 8885S, 
Hollywood, Calif. 
WORLD'S largest professional | magic “shop 
keeps you in touch with latest tricks. 
To receive mailings send 25c for 1943 cata- 
log. Holdens, P-220 W. 42nd St., New York. 
MAGICIANS’, Gamblers’ secrets exposed, 
Cards, Dice. Punchboards, Slot Machine. 
Gens 10c. Book Co., Box 671, St. Louis, 
0. 


art 
lete 
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MAGICIANS’ headquarters. 216-page 
lustrated catalog, 25c. 
Walnut, Philadelphia. __ 
TELL anyone's age and amount of “change 
your friend has in_his cket. Secret, 
dime, Carl Bohman, Box 45, Schenectady. 
JOIN Magicians’ Fraternity! Free tricks. 
Monthly magazine, sample 10c. Inter- 
national Magicians, Mt. Morris, Illinois. 
DOLLAR magic set free with colossal cata- 
1 25c. Trixie, 2404 N. 15th St., Phila- 
delp iia. a 
BE a Magician. Large professional magic 
catalog of latest tricks, 25c. Ireland, 
F-109 North Dearborn, Chicago. 
GET acquainted offer, Free tricks. 
Willis, Box 1704, Cleveland, Ohio 


MAGNET Trick Instruction ~ Book, 25c. 
Central Station Box 1676, Toledo, Ohio. 


BOOKS, cards, novelties, catalog. Samples, 
10c, Easterncity, 330-Se Wells, Chicago. 


MANUFACTURING 


MODELS, small lot manufacturing, metals, 
plastics, etc. Milburn, Burlington, Ken- 


il- 
Kanter’s, S-1311 


; ai 
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MILITARY INSIGNIA | 

SILK embroidered emblems, beautiful dis- 

play for home, business. Start indi- 
vidualistic collection. Sample, stamp. Hob- 
byguild, 35-A West 32, New York. 
MINERALS & PRECIOUS STONES 
DO you know ores? 24 beautiful mineral 

specimens. Gold, manganese, copper, etc.; 
each identified. Postpaid one dollar. Arizo- 
na Mineral Specimen Co., Cherry, Arizona. 





FASCINATING minerals. 3 2 labeled speci- 
mens, $1.25. Catalog, ie Scott Lewis, 

2500 Beachwood Dr ‘ollywood, Calif. 

GOLD ore, Pree. Send stamp, name, ad- 
dress. Miner, 675 Eliot, Denver, Colorado. 


MISCELLANEOUS 








MEDICAL Laboratory Technicians in great 


demand. We train you in your spare 
time, in your own home. You can practice 
while studying. Write for free ers: 
Imperial Technical Institute, Box 973- 
Austin, Texas 
DEFENSE workers—If y your hair gets dirty 
and greasy, ‘‘Kleen-Hair'’ shampoo is 
meant for you. A neutral cleaner, soapless 
and oilless, Trial size, 25c. Aurora Labora- 
tories, Box 8, Union City. 
“LIFE After Death?” solved! Biblical 
formula for better Everlasting Life and 
World Peace reveal incarnation 
Book"’, twenty cents. Dr. Deerbo O. A, 
Box 4, Brooklyn, N. ¥ 
400 SQUARE inches luminous 
fluorescent crayons and pigments—$1.00. 
o. F. Miller, 18 West 39th St., Wilmington, 


; cloth, 3 


FREE Painting Lessons with each Plaque 
bought from us. Write for price list and 
information. Burgermaier Arts, 406 East I 
Street, Dayton, Ohio. 
SENSATIONAL, Thrilling! ~ Mexican-Cu- 
ban, art pictures .. books, miscellaneous. 
Sampies, lists, 50c, Jordan, 135-L Brighton 
St.. Boston 
CONQUER illegal coin maehines! Particu- 
lars, 3c stamp. Devereaux, Box 212-P, 
Battle Creek, Mich 





DEAFNESS. Why? Good hearing without 

mechanical aids. No drugs. Relieving deaf- 
ness. Johnston, Sta.C, Vamcouver, Canada. 
CZECHOSLOVAKIAN Prisms; Health Color 

Books. NuAge Company, 3915-24th St., 
San Francisco, Calif, s sl 
PREE locate buried 
Fisher Labora- 


literature how to 
treasure and minerals. 
tory, Palo Alto, Calif. 
4 LEAP clover; St 
lous; compass key 
149 W. 75th St.. N.Y. fe 
AUTO-Hypnosis. New way to success. Free 
details. Victor, 675 Eliot, Denver, Colo- 
Tado ee ae a 
HEATING costs cut 50%!!! Guaranteed. 
Sworn statement, circulars 10c. Rosen- 
zweig, RR10-B-2, Cincinnati. 


RECEIVE mails, magazines, samples. ¥ Your 
name in numerous mailing lists 10c. 

Howard. 396 Broadway, New York. 

DEAF? Amazingly successful home treat- 

— Free details, Nu-Way, Agawam, 
ass 


SNAPPY cartoon booklets. 7 for 
Charles Torian, Hampton, Virginia. 
MODELS & MODEL SUPPLIES 


SHIP model kits and fittings. Complete 
line Fisher model yacht equipment. All 
Boucher, Fisher, Marine Model and Ideal 
Kits, fittings and blueprints at catalog 
rices. Most complete stock in New Eng- 
and. James Bliss & Co., Inc., 220 State St., 
Boston, Mass 
SHRUBBERY For Model Scenery. You will 
find Norwegian Lichen the ideal mate- 
rial. Circular and sample from Knutssons, 
West Chicago, 


“Miracu- 
Smith, 


Christopher; 
chains, 25c 


50c. 





— 
MONEY MAKING OPPORTUNITIES 
TRA Dollars! a or part time work 
selling magazines. Attractive commis- 
sions paid. Full list ‘ot ublications,. Prompt 
and efficient service. Start now. Write for 
complete selling kit. The Instructor Sub- 
cori tion Agency, Dept. SM, Dansville, 








LEARN Metascience. Remarkable drugless 

healing. No manipulation. No apparatus. 
Unbelievable simpucity and results. Inex- 
pensive correspondence course. Write Meta- 
science, De Land, Florida. 


WHY worry about gas rationing, ;, when you 
can operate profitable, tested mail order 
lan at home? Write: = x 2417-Z Jet- 
erson Ave., St. Albans, W. 


DETECTIVES Earn Bi 4 Experience 
unnecessary. Particu 


ai free. Wagoner, 
2640-X Broadway, N 


OPPORTUNITIES? hes ‘in my book, 10c 
coin. Spada Enterprises, 227 Front St., 

Hartford, Conn im re 

MONEY making secrets that get > the money, 
64 pages of trade secrets that work Send 

50c. Lee, 3620 Merchandise Mart, Chicase. 


INCREASE your ‘income: Home, sparetim 
Free details. Crittenden, 125N Lincoln, 

TS Sa ee Paes 

CO-PUBLISHERS Wanted—Samples, in- 
formation, 10c. Bryant's, Box 2638-CP, 

Denver, Colorado. 

EARN money evenings, co} ying and du- 
plicating comic cartoons for advertisers. 

Comic-Ads, Argyle, Wisconsin. 


YOUR name printed in 10,000 “Big Mail” 
directories, 25c. Checking copies sent. 
Arlesse’s, 15881 Log Cabin, Detroit, Mich. 


RAISE Angora Rabbits—Reliable informa- 
tion. Maurice Sixby (Pioneer Breeder), 
94 Meirose Street, Buffalo, N. ¥ 
| Investigate! 
Reading, Pa. 





DOLLAR orders filled Free! 
Cutler Publications, (3159), 


MAKE money renting—Amidon Metal! Scaf- 
folds, Fifth Street, Elyria, Ohio 
MONUMENTS 


MONUMENTS—Direct Low Prices, Freight 

paid. Guaranteed. Free Catalog and 
samples. Write Granite-Marble Factory, 
A49, Oneco, Florida. 


MOTION PICTURE & SOUND 
EQUIPMENT 


EXCHANGE: | Silent pictures, $1.00 | reel; 

sound, . Also sell. Free catalogue. 
Selected ae presen Rent reasonable. 
oe 742 New Lots Avenue, Brook- 
lyn ; 


COMPLETE 16MM sound subjects, $i. 

(Need splicing). All sizes film bought, 
sold, exchanged. Catalogue, sample film, 
= International-S, 2120 Strauss, Brook- 
yn, N 
‘*THE World's Greatest Passion Play."’ Li- 

brary, rent or purchase—specify sound 
or silent, 8mm., 16mm., 35mm., Hemenway 
Film Co., 33-Z Melrose St., Boston, Mass. 
KODACHROME subjects ‘for grownups. 

Lists, sample, 10c. Longer, projection 
length Waikiki Hula test film, $1.00. Speci- 
fy 8-16mm. Jenkins, 392, Elmira, ee 


8-16MM. FILM subjects, $1.00 up. Lists, 
stamp. Pence Service, 2484 Liddesdale, 

Detroit, Michigan. 

SALE, Rent. Exchange—8-16MM._ “Home 
Movies. Free catalogue. Bailey Films, 

1653 Cosine, Hollywood, Calif. 


LEARN Movie Projection, Management. 
— catalog. Give age. Theatre School, 
mira, 


A lic ‘STAMP brings our r 16mm, 8mm 
catalogue. Sterling's, 679 Northampton, 
Easton, Pennsylvania 


FREE, 1943 movie catalog, Film samples, 
10c. Goodwill Company, Jackson, Tenn. 


OUTSTANDING 8mm-iémm film subjects. 
Demsey, 1613 Stewart, Youngstown, Ohio. 











MOST complete Illustrated Catalog—“‘O- 
HO OO" Model Railroad 

published. Send 5c for mailing. Selly, 1377 

Gates Ave., Dept. 803, Brooklyn, N. Y. 


RAILWAY | models, complete line informa- 
tive catalogs. O Gauge 112 pages, 25c. 


HO 48 pages, 15c. Walthers, 269 Erie, Mil- | 


waukee, Wisconsin 

MODEL | Railroad Shop. ot £8 36 
plete catalog, ; 

New Jersey 

SHIP Model and yacht supplies, complete 
large 56 page Catalogue, 15c. Wm ild, 

New York City. 





. Dunellen, 





when 
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MOTORCYCLES, BICYCLES & 
SUPPLIES 


: 





“MODERN Motorcycle Mechanics’’, 436 
page book, 200 illustrations, just pub- 
| lis Extensively covers—operating, main- 
tenance, complete reconditioning, Ameri- 
can and British motorcycles, $ ‘50 post- 
aid. Descriptive folder free. Nicholson 
rothers. Saskatoon, Sask., Canada 


SAVE gasoline, ‘tires! Motor- “scooters, mo- 
torcycles, bicycle motors, midget auto- 
mobiles, gasoline engines. No priorty nec- 
essary. Illustrated catalog, one dime, Cly- 
mer, 307 West Pico, Los Angeles, Caiif, 
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BICYCLES, parts, tires. Also scooter tires, 
all sizes. Send dime for list. Cycle Trans- 
a Co., 1241 Se. Michigan Ave., Chicago, 





MUSIC, MUSICAL INSTRUMENTS 


MUSIC composed to words. Rhyming pam- 
phiet on request. Phonograph recording 
of completed song. Send poem. Keenan's 
Studios, Dept. PS, Box 2140, Bridgeport, 
Conn df = 
LEARN precision piano tuning easily at 
home by our new Temperameter teach- 
ing device. Free booklet. Bryant School, 
9B, Augusta, Michigan 
LEARN Swing piano! Postal 
folder. Christensen, 465 Kimba 
Chicago. 
WANTED—Piano accordions—any condi- 
tion. Send description. Immediate cash. 
Chaton, 600 Blue Island, Chicago 
WANTED! Lyrics, melodies for songs 
arrange, publish, sell Superior 
Studios, Passaic, N ; 
SONG Poems Wanted: Write for free in- 
structive booklet. United Music Corpora- 
tion, Dept. 31, Salem, Indiana 


brings free 
ll Hall, 


We 
Song 


EVERYTHING for violin making. Fraser, 
2025 Starke St., 


WATCHES, 
STONES 


Saginaw, Mich 
PRECIOUS 





OLD GOLD, 


GOLD $35.00 Ounce—Mail old gold teeth, 

diamonds, jewelry, watches—receive cash 
by return mail setieeeticn guaranteed. 
Free information Weisberg's Gold Re- 
fining Co., 1500-B » a--- Minneapolis, 
Minn. 
— - 

OLD STAMPS WANTED 


T WILL pay $100.00 each for 1924 lc green 
Franklin stamps, rotary perforated elev- 
en (up to $1,000.00 each unused). Send 6c 
today for large illustrated folder show- 
fo amazing prices paid. Vernon Baker, 
33-P.8., Elyria, Ohio 
PATENT ATTORNEYS 


INVENTORS: Take first step toward pro- 
tecting your invention—without obliga- 
tion. Write for F-ee ‘Record of Invention 
form for establishing date of invention and 
Free “Patent Guide for the Inventor 
telling about confidential search service 
how to sell and market inventions; details 
of convenient payment plan. Send today 
for free ‘Patent Guide’’ and ‘“‘Record of 
Invention’’ form. Clarence A. O'Brien & 
Harvey Jacobson, Registered Patent At- 
torneys, 32B-C Adams Building, Washing- 
ton, D. C 
PATENTS Secured. Two valuable booklets, 
“Patent Protection’ and “When and 
How to Sell an Invention together with 
valuable Evidence of Invention form 
sent free. Write immediately to experienced 
patent coun selors, Victor J, Evans|& Co., 
J4l-C Mer -C Merlin Bidg Washington D Cc 


INVENTORS Before disclosing your in- 
vention to anyone send for Form ‘‘Evi- 
dence of Conception”; ‘Schedule of Gov- 
ernment and Attorney's Fees’’ and instruc- 
tions. Sent free. Lancaster, Allwine & 
Rommel, 413 Bowen Building, Washing- 
ton. D. 
INVENTORS: Send for free copy my 72- 
page book on patents. Reasonable terms. 
Prompt action. Confidential, personal serv- 
ice. L. F. Randolph, Dept. 340-A, Wash- 
ington, 
“INVENTOR'S Guide” free, containing 
00 mechanical movements, information 
abens patenting, selling inventions. Frank 
Ledermann, 154 Nassau St.. New York 


“PATENT-Particulars’ and Blanks, free, 
airmailed. Sterling Buck, P-Hotel Plaza, 


Washington, D 
PATENTS 














ROSICRUCIAN secret teachings are oilt.ed | 
to those who seek to use them solely ivr 
the perfection of their inner faculties, ani 
in the mastering of the daily obstacles o 
life; the International Organization of 
Rosicrucians will be happy to receive the 
requests of those who believe that worthi- 
ness and sincerity determine the right for 
one to have such wisdom; to them, a copy 
of ‘The Mastery of Life,”’ a fascinating 
book, will be given without price; let this | 
book guide you to the conservative plan | 
whereby you may widen your scope of Per- 
sonal ory Simply address your letter to | 
Scribe W ., Amore Temple, Rosicrucian | 
Park, by Jose, California 
MANY people think Ontology is ‘“The Pearl 
of Great Price’’ described by Jesus; the | 
pure, original teaching which "enabled the | 
isciples to heal the sick and raise me 
dead. The wer to perform ‘‘Miracles’’ | 
still available to anyone who — 8 - 
the Metaphysical a outlined in the 
Scriptures. Onto opens the Bible, 
solves troublesome roblems. helps you get 
results when you pray, Ontology can help 
you find true compan tonship, discover your 
real self, acquire Conscious Mind Power, 
gain health, happiness, confidence, secur- 
Send a free 24-page booklet today. 
Might chan your entire life pattern. 
Alexander pens, D-3, Sedalia, issouri. 
TELEPATHY and the hidden power of 
your mind. Make your own demonstra- 
tion by getting what you want the Tele- | 
athic way. Booklet free or better still send | 
1.00 now for first 5 Mental-Magic lessons 
with strictly personal instruction, Atlan- 
tean Telepathic Guild, Box 582B, Harris- 
burg, Pa ane 
PSORIASIS Sufferers: Pixacol, used only | 
as directed, has brought relief when 
everything else failed. Applied externally, | 
dries quickly, convenient. Try regular $1 
bottle without investing a cent! Write: 
Pixacol Lab.. Box 1298, Cleveland, Ohio. 
HEALTH Seekers! You must learn Nature’ s 
way, to get well and keep well 7.00 
buys Dr. Chirila’s 600 pase book, “Nature’ s 
Advanced Physician ealth Guide’’. - 
tails mailed Free. Dr. Chirila’s Sanitarium 
Clinic, 706 E,. Jackson Bivd., Elkhart, Ind. 
YOUR sub-conscious mind can and will 
give you what you desire, when you know 
how to Direct it. Write for our free 
treatise ‘Creative Power is available to 
you." Creative Thought Studio, P. O x 
1, Greendale Station, Worcester. Mass 
BUY wholesale; sell razor blades; 
paste; shaving cream; rsonal 
etc. Free catalog. Keystone, 72 Fifth Ave- 
nue, New York. New York 
FREE: Catalog of specially selected, inter- 
esting and useful low-priced items, Send 
for your copy today! E. Minnick Co., Tim- 
berville, Va x 
SONGWRITERS, write for free booklet, 
Profit Sharing Plan. Allied Music, Dept. 
68, 204 East Fourth, Cincinnati, Ohio. 
LEARN Ventriloquism, 3c stamp brings 
particulars. Smith, Dept, 206, 801 Bige- | 
low, Peoria. Illinois 
SAVE your blades! Miracle hone gives 100 
shaves to razor blade. Orenstein, 6221 - 
23 Ave., Brooklyn, N 
JESUS Christ Drophesies end of present 
war. Particulars Free. Box 363-P, Farm- | 
land, Indiana 
WOULD you like your eyesight improved 
and discard glasses? Send 25c for full in- | 
structions FP. Neer. Lake Worth, F re: 
SOCIAL magazine, photos, address 
year, $1.00. Western Agency, 815- Se Hill, 
Los Angeles 
LOWEST prices. blades, 
personal needs. Free details. 
ucts, Buffalo, N 
BUY Vitamins direct. Save. 
Matoska Products, White Bear, 


rubber sundries, 
Star Prod- 





Postcard— 
Minn. 





INVENTORS: Foresighted ‘manufacturers 

already planning post-war sale of new 
non-military products. If you have a useful 
invention, patented or unpatented, write 
Chartered Institute of American Inventors, 
Dept. 3-B. Washington, 


___PERSONAL 


DISCOVER how I rid myself of hemor- 

rhoids (piles) without medication or sur- 
gery, after 20 years of suffering and dis- 
comfort. Send $1.00 for details to M. Myers, 
P. O. Box 526, 5, Santa Monica, California. 


SULPHUR Baths At Home! Healthful, re- 
3 Liquid concentrate now makes 

this possible. Send $1.00 for pint bottle, 
ood for 16 a baths. Gottlieb, 79 
Imhurst, Detroit, Michigan 
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PHOTO FINISHING 


TIE and wrap rolls securely, Do not mail 
in ordinary envelopes. Address plainly. 


BIGGEST $1.00 value in 35MM “finishing 

today. 36 exposure fine grain 3'4x4'2 en- 
largements; deckled. embossed margin and 
date. Eighteen exposures Tic; sixteen ex- 
posure splits 55c ee mailers. 8 exposure 
rolls in beautiful, deckled coptact finish 
with embossed wide ree, | . Mailbag 
Film Service, Box 5440A 





DOUBLESIZE 4x6 prints. Quality week. 
Guaranteed. Everlasting. Hi-gloss fin 
Overni¢ht service. Your roll developed 8 
4x6 p ints from 116 or 120, 30c, All other 
si-es in proportion. 12 exposure roll, 40c: 
16 or 18 exposure roll, 55c; 36 exposure roll, 
$1.10. Reprints. 4x6, 3'2c each. No order 
less than 25c. Get our tow prices on en- 
largements dbl. weight velvet finish and 
copies made from new and old prints. _— 
for mail bags. Pacific Photo Service, 
666. San Francisco, Calif 
EXCLUSIVE Introductory Offer! 4 beauti- 
ful enlargements for 10c. Send any 4 
negatives of the same size (up to 2!,” x 
4'2”) and we will return to you immediate- 
ly x valuable enlargements—deckled and 
dated on Velox. Negatives returned with 
order, Send negatives, this ad and 10c coin 
today. This ad must accompany order. 
Mail-N-Save, Box 310-6, Quincy, Mass 


READY-TO-FRAME 6x4 Enlargements, 5c! 
Hand colored 20c—-from your negative. 16 
reprints your negative, 25c. Kodak roll 
developed with 16 guaranteed deckled- edge 
Velox prints 25c! 36 exposure 35mm. roll 
developed. vaporated, enlarged 
$1.00. 3x4 reprints. 3c each. Immediate 
Service! Free mailers! American Studios, 
Dept. 511. LaCrosse, Wis 


FINER Finishing Specials 25c Eight expo- 

sure rolls developed, with two prints of 
each or one enlarged print of each nega- 
tive. Genuine nationally known Moentone 
Enamel! Finish. Superior quality since 1898 
Moen Photo Service, 200 Moen Bldg., La 
Crosse, Wisconsin 


a coloring photographs a fascinating 

bby or profitable business. Learn at 
home Easy simplified method. Previous 
experience unnecessary. Send for free in- 
formation and requirements. National] Art 
School. 1315 Michigan, Dept. 1722, Chicago 


25¢ SPECIAL offer brown color toner. Tones 
200 snapshots. No darkroom n ed. Sent 

prepaid. Edwal Laboratories, 738 Federal, 

Chicago 

BEAUTIFUL enlargement from each pic- 
ture on roll, 2 Cut Rate Photos, Dept. 

A-6. Janesville. Wisconsin 


8 EXPOSURE rolis, Giant size, 25c; 
posure rolls, 50c. Mayfair Photos, 
261-A. Toledo. Ohio 


ENLARGEMENTS, 
tives, 25c (coin). 
Kansas 


PHOTOSTATS, COPIES 


PHOTOSTATS of marriage licenses, birth 

certificates, checks, and all valuable doc- 
uments. Safeguard this inexpensive way 
Originals and photostats returned postpaid. 
Send 50c for each copy wanted. Flexostat, 
110 West 40th, New York. 


POULTRY & SUPPLIES 


CHICKS and Poults champion mated. 52 
varieties, 7 Hybrids, licensed inspected, 
bloodtested. Rush postal, large colored 
. low prices. Berry's Farm, Route 11, 
Clarinda, low 


GET daily income from chickens and eggs. 
Leading poultry magazine tells how. 
Small investment. Steady pay. Subscribe 
now. One year, 25c; five years, $1 ee 
Tribune, Dept. 23, Mount Morris, Ill 


LOOK! Baby Chicks and Mature Breeders 
in 67 breeds. Catalog free. Nabob Poultry 
Co., Box 8, Gambier, Ohio 


PRINTING, MUL TIGRAPHING, 
MIMEOGRAPHING, LABELS 


“16 ex- 
Box 


7 from nega- 


two 5 x 
Garrett's, Pittsburgh, 











75 8! x il ny letterheads and 
5 Whitewove envelo $1.00 tpaid. 
Benneville 907 West jooseveit, hilade}- 
phia. 
SEND for free “catalog and samples of low- 
cost, quality printed items for personal 
and business needs. Lianerch Print Shop, 
538-2 Wales Avenue, Llanerch, Pa 


HAMMERMILL Letterheads. envelopes, 
billheads, statements. Samples free. Drew 


Press, Box 423-T, Greensboro, N. C 

CLASSY printing economically produced. 
Quick deliveries. Samples. Sicocan, 6348 

Windham, St. Louis. 

125 ; 81gxll LETTERHEADS and 125 en- 
velopes neatly pines. $1.25. John Fer- 

reira, 220 Almy . New Bedford, Mass. 


PRINTING Saeveis & SUPPLIES 











REPRINTS 2'5c each, a 6 or 8 
exposure rolfe developed 2 prints each 

exposure, 25c. 36 exposure 35mm rolls fine 

grain enlarged prints, $1.00. Mailing en- 

velopes Free. Mercury, B-109 North - 
n, Chicago. 


when writing to advertisers. 


own cards, stationery, circu- 
ve money. Sim 


Kelsey. Inc., 


Meriden, Con’ 


POPULAR SCIENCE 





PRINTING Presses, Type, Supplies. Lists 
3c. Turnbaugh Service, Loysville, Pa. 


INEXPENSIVE 6x9 Printing Press. Details 
Free. Novelty Shop, Downsville, La. 


PRESSES, Type, Supplies, “Specimens, . 3c. 
La Garza, 159 1 ) Harvard, Cambridge, Mass 


ETCHING press, s, Du licator. press, cheap. 
Avond, 747 Sixth . New York. 


PROFITABLE OCCUPATIONS 


$5000 FROM Half Acre! Growing Ginseng. 
Seed, contract supplied. Particulars 10e. 
Associated Growers, t. 12, St. Norbert, 
Manitoba. £5 aaa: 
$40.00 WEEKLY, Made growing mush- 
rooms, Fresh, Dried. Dominion Patent 
331583, free spawn. North American, 169Y 
Yonge, Toronto, Canada. __ at ND 
HOME appliance repairing—America's war- 
made industry. display ad page 230 
Christy Supply Co. 
RADIOS, SUPPLIES & LIES & INSTRU CTION 


_tzperimenters 
Save 
. New- 











RADIO Service men and 
send for our giant radio catal 
dollars. United Radio Co., (1000- 

ark. N. J 

REVISED ‘plans 1 is Crystal Sets (SW rec- rec- 
ord 5300 miles), with ‘‘Radiobuilder’’— 

year, 25c he 1406-T 77th Ave- 

nue, Oakland. Cali 

TALK over power “iines “and light > beam. 
Blueprint, 25c. Center Radio, 111 Center, 

Clifton, N 





RARE COINS 


FREE! Foreign coin, banknote and large 
50-page illustrated coin catalogue to ap- 
proval service applicants. Send 3c postage. 
RR to $20 cash paid for Indian head cents. 
1 dates wanted. Buying list 10c. Tatham, 
Coinco., Springfield-D50, Mass, 
COIN Collectors—Read “The Numisma- 
tist”. Published monthly. News, illustrat- 
ed feature articles on coins and medals. 
Sample copy 25c. American Numismatic As- 
sociation, 99 Livingston St., Brooklyn, N.Y. 
WE buy Indian Cents, Lincoin Cents, Old 
Rare Coins wanted. Highest prices paid 
for all U. 8. Coins. Send 10c for New 1943 
Price Catalog. American Rare Coin Co., 
Dept. 4, Transportation Bidg., Chicago. _ 
WILL Ry, to $350.00 for certain one. 
Nicke 00.00. Cents $800.00. Over 1000 
quotations. Catalogue 10c. Allan Appell, 
Sedalia-6A. Missouri aA 
30 DIFFERENT Indian Head Cents, $1.10. 
Includes buying, selling lists. Large cat- 
alogue, 8c Coin Company, 1180 East 
63rd. Chicago A 
COMMEMORATIVE $'»2s, Columbian, Lin- 
coln. Stone-Mountain, Long - Island, 
Cleveland, $1.00 each. Illustrated cata- 
logue 10c. Norm Shultz, Salt Lake, Utah. 
10 INDIAN Head cents, different dates, 
also pricelists, 35c. Schultz, 1053°4 Rich- 
wood, Cincinnati, Ohio ie 
100 YEAR old cent, 25c; 10 different In- 
aiene. t — 3 illustrated buying book, 
Coins, Box 77, Alameda, Calif 
wi roy all Indianhead pennies. Com- 
plete catalogue 10c. Waltman, 398 Broad- 
way, New 
50,000 COINS, medals, 
free. Nagy, 8-K South 18th, 
a 


papermoney Lists 
Philadelphia, 


$10 CONFEDERATE Notes, quarter each. 
List Free. Beffel, Box 37, Ottawa, Ill 
ELEVEN different selected coins, 
Oddehon. Box 44, Overland, Mo 
RUBBER STAMPS 
1 LINE, 40c. 2 lines, 65c. 3 lines, 
additional line, Blythe 
Stamp Co., Indianapolis, Ind . 
3 LINES 30c; Cushioned, indexed, 35c; 
Signatures, $1.50. Printrite, Wauwatosa, 
Wis. Be 
CUSHIONED, 3 lines, 35c; signatures, 
__ $1.50. Federich Mfg., East Pittsburgh, Pa 
1 LINE 15c; additional line 10c. National 
Rubber Stamp, 56 West 45th. New York. 
ONE line i5c; two lines, 25c; three lines, 
35c. Excello, Box 500, Shreveport, La 


SONGWRITERS 
WANTED. Poems, to be set to music. Sub- 
mit for consideration. Transcription rec- 


ords made sageing, Seman ee. Kee- 
jay Studio, PS, Box 2140, Bridgeport, 
nn. 


25c. 





85c. Each 
Rubber 








SONGWRITERS—Special Free deal. Ad- 
dress—Jackson, 9441-A Pleasant Ave., 
Chicago. 


MARCH, 1943 








SONGWRITERS—Send Poem For Immedi- 

ate Consideration and ee Rhyming 
Dictionary. Richard Brothers, 146 Woods 
Building, Chicago 


POEMS Wanted For Musical Setting. Send 


poem for immediate consideration. Five | 
Star Music Masters, 646 Beacon Building, | 


at la le eee VE A ORNS 
SONGS—Song Poems Wanted. No charge 

for melodies. Marketing service. Holly- 
wood Recording Studios, 87L26 Preuss Sta., 
Los Angeles 


SONGWRITERS: We offer complete serv- 
ice. Melody writing, recording, radio 
broadcast, marketin Screenland Record- 
ers, Box i247D, |, Hollywood, Calif 
POEMS mode into senes. Reasonable fee. 
Reliable al Submit 
m if reply desired. “Ahistrand : 
ettle River, Minnesota. 


SONGWRITERS: Write for free booklet, 
Profit eres F — Allied, Music Com- 
pany. 204 East Fo Ohio. 
WRITERS oe the facts. Free in- 
formative booklet, plan. Write today. 
Song Service, 331-J West 46th, New York. 


SONG Poems Wanted: Write for free in- 
structive booklet. United Music Corpora- 

tion, Dept. 26, Salem Indiana. 

MUSIC printing—$5.00-100; composing; 
arranging. Auto-Litho Co., Jensen, Fla. 


SONG poems wanted. Barnhart Publica- 
tions, 1320 48th, Des Moines, Iowa 


srenses GOODS, oun. FISHING 
ACKLE, ARCHE 


“PRACTICAL Pistol Tatructian '—Basic 

training manual for plant guards, auxil- 
jiary police, home protection. Gives com- 
plete instructions for teaching individuals 
or groups in proper, safe use of all hand- 
guns. 28 pages, illustrated. 25, coin or 
awe. Full information about member- 
ship benefits, free. National Rifle Associa- 
tion, 1611-E, Rhode Island Ave., Washing- 
ton, 
































| I'LL swap fishing tackle or pay cash. Also 


guns, ammunition, golf equipment. De- 
scribe what you have. oe for — Com- 
lete Bargain Catalog Send 3c stamp. 
ilton Klein, Trader ‘Since 1385. 508-JC 
South Halsted, |. Chicag 


BOWS-Arrows for a 
Pishing. Beautiful Archery instruction 
k, 90 es, 50 illustrations, only 50c 

Illustrated catalogue Free. Archery, 

South State, Chicago. 

USED guns, ammunition, binoculars. High- 
est cash prices paid—Trade and Sell. 

Stoeger Arms Corp., 507 Fifth Avenue, 

New York, N.Y 

SEND for free illustrated catalog of Law- 
rence leather belts, holsters, gun cases 

and other —— equipment. George Law- 

rence Company, Portland, Oregon. 


ARCHERY Equipment: Catalogue Free. 
MidWest Archery, 2209-East 75th, Chi- 
cago. 

SEND 10c for Big List Used Guns. Fray- 
__Seth’s, Willmar, Minn. __ 
MAKE flies, lures, rods. “Send f for Materials 
Catalog. Wilfmarths, Roosevelt # 


USED guns, bought, sold, ete: List 
stamp. Howe, Coopers Mills, Maine. 


STAMP COLLECTING 


NOTICE—Readers answering ads offering 
Approvals receive a selection of stamps 
from which they may make purchases at 
prices indicated. Ten days are allowed for 
aaa and return of undesired stamps. 
therwise approval applicants become sub- 
ject to Section 2350, Postal Laws & Regula- 
tions, 1932, providing penalties for obtain- 
ing property by false pretense. 
GIANT Packet 136 All Different from Afri- 
ca, South America, South Sea Islands, 
etc. Includes Nicaragua airmail, tv'o scarce 
unused United States cataloging 20c, tri- 
angle and animal] stamps; many others. 
Also includes fine collection 25 different 
British Colonies—Charkari, Jamaica, Jo- 
hore, etc. and United States $4 and 
high values. Total catalog price over 
$4.00! Everything for only 5c to approval 
applicants! Mystic Stamp Co., Dept. 55-A, 
Camden, New York 


POSITIVELY Greatest Free offer—Latest 

Scott's International $4.00 Stamp Album 
—covering entire world, contains 36,000 
illustrated, descriptive spaces; Scott's 1943 
Standard $4.00 Catalogue ‘‘Philately’s 
Encyclopedia"—absolutely Free to appli- 








cants for Foreign Approvals becoming cus- | 
Palm 
| 


Bargain Stamp Service, 
Calif, 


tomers. 
Springs, 


Please mention Porvutar Science Montuty when 
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writing to advertisers. 


500 UNITED States for 10c! 500 U.S.A.— 
absolutely unpicked and unsorted—just 
as received from church Missions. Many 
| Varieties, including commemoratives, air- 
| mails, high values up to $5.00 denomina- 
| tion! Price only 10c to approval applicants! 
we back if not mink, NY Swan Stamp 

, Dept. 69A, Dunkir 


RAR Commemorative Stamp from 

Australia: Indo-China ‘‘Bomber’’ and 
new Cuba “‘V-for-Victory’’ stamps; scarce 
$1.00 Abyssinia; also packet fine stamps 
from Far East war zones. Total catalogue 
price over $1.25. Everything only 5c to seri- 
ous approval . —ame Fittsco, Dept. 18A, 
Framingham, Mass. 


VICTORY Packet Free: Includes stamps 
from Tanganyika—British Cayman _ Is- 
lands — Animal — Scarce Babyhead — 
Coronation — Early Victorian — Airmail 
—Map Stamps—with Big Catalogue—all 
free—send 5c for postage. Gray Stamp 
Company, Dept. PR, Toronto, Canada. 





FREE! Leeward Is., Cayman Is., Turks 

and Caicos plus 60 different mint Geo. 
VI Coronation poster stamps, to approval 
service applicants sending 3c — 
Tatham Stampco, Springfield-50, ass. 

te for lc! Two mint U.S. A., 

ueer countries” packet 
(Dyiboutl, Manchuria, etc.); scarce set 
Russia, cat. 75c. Everything for only one 
cent to approval applicants! Garcelon 
Stamp Company, Box 418, Calais, Maine. 
SMOKY Mountain commemorative ve sheet, 

largest U. S. stamp issued, and 33 U. 8. 
including commemoratives, airmail, reve- 
nues, etc. Catalogs 75c—To approval appli- 
cants for 5c. urhan Stamp Company, 
Dept. C, Gloucester, Mass. 


FINE Ls pe freshly mounted. Fast, 

persona! service. Tell me what countries 
you prefer and I'll send their stamps. 
Milton Skinner, 345 East Ocean, Long 
Beach, Calif. 


19TH CENTURY U. S. Commems.. Civil 
War Revenues, Battleship $5 & $10 
Stamps, Illustrated U. S Catalogue. Free 
to U. 8. ‘P'S Applicants. Metropolitan 
Stamps, 198-X Broadway, New Yor 


BRITISH Empire Collection! “Derma. . Cy- 
prus, Gwalior, Sarawak, Tasmania; Also 
50 other British. Only 5c with_ Pictorial, 
and Commemeraee _— Lyman, 97 
Nassau, New York C 
206 DIFFERENT — including g Kedah, 
a ™ Cochin, Albania, Johore, Perak, 
only to approval applicants. Reich 
samo So. 4647 Kenmore, Chicago, Dept. 





$1 = (Cat. 
20c; 











POSITIVELY free! Scott’s latest $5.00 In- 

ternational Stamp Album or 1943 Cata- 
logue to speceval applicants becoming cus- 
tomers. Claire's, 7402 Bayparkway, Brook- 
lyn, New_York. 


PREE! Complete ‘“‘United States” stamp 
es am 1,000 illustrations! Send 3c 

for e, Harris & Co., 99 Transit 

Buil —y ston. Mass. 

SOLOMON Islands, Seychelles, Nejd, Cay- 
mans, Manchukuo, Brunei, Turks Caicos. 








Everything 3c with approvals, Viking, 130 
‘ooklyn, N. Y. 


Br 


(P) Clinton St., 


UNITED States approvals ; complete « cover- 
age fine quality, attractive prices. Semi- 

| - ~~ Box 436, Coconut Grove, 
lorida. 





RARE United States, 3c ‘‘Locomotive’’ is- 
sued in 1869 plus 10 other ‘‘Early’’ U. S. 

Only 10c to approval applicants. Bed- 

rin, 1744 Andrews Ave., New York City 


25 DIFFERENT U. 8. stamps—Including 

Comm., dollar values, revenues, regular 
issues, only 3c to approval applicants. HA. 
Bedrin, 1746 } Andrews Ave., New York City. 


500 UNITED States, Canadian $1.0 00, | air- 

mails, commemoratives, precancels, spe- 
cials, dues. Taylor’s Novelty Shop, 325 Ann 
St.. Grand Rapids, Michigan 


aan qotee of any 10 stamps from 

our firs paneove’ selection, Illus- 
trated list fiehud . Cosmopolitan Stamp 
Company, 1457 Broadway, Dept. 3P, N.Y.C 


SPECIAL—Airmails—23 different, includ- 

ing Zeppelin, Triangles, Latin-America, 
etc., 5c with approvals. Continental Stamp 
Co.. Dept. C, Sandy Hook, Conn. 


FREE Outfit!! Album, stamps, hinges, 

gauge, detector, lists, 5c to serious ap- 
proval applicants. Manchester Stamp Com- 
pany, Dept, PS, Manchester, Connecticut, 
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APPROVAL Service—10c War Stamp brings FREE!!! Russia War set. Postage 3c. Wil- . LOW, medium, epprovals on foreign stamps. 
100 different and details our Bonus liams, 601 Archerbldg., Baycity, Mich- Prank Carr, Jr., Pompton Lakes, N. J 
Plan Music Box, Broad St., Pawtucket, | igan : es . , — SIX Liberian triangles, 10c with approvals. 
RI FREE Canada war stamps to approval ap- Vargo Stamps, Racine, Wis 
UNITED States No. 219. 219D, 268, 414, plicants. Rheaume, 8949 Routhier, Mon- 1000 MIXED U.S. old and hew. 5c. 
431, 563, C7, CE2, E2, ES J38 J39 25c. | treal, Canada - Weatherby. Troy. Ohio. : 
Approvals accompany fhiton, Stamps, 10. ee u ria, stralia, China, — - — 
Westport Connecticut i . ota. Approvein, be Ricker, 2532 Chamber: TATTOOING SUPPLIES ; 
U. 8. MIXTURE off paper. $1 a pound | /ain, Madison. Wis, __ | TATTOO outfits, $1.50 up. Write today 
(about 10,000 stamps). Postage extra NEWFOUNDLAND—20 different. 5c to ap- Zeis Studio, 728 Leslie. Rockford , Ill 
Wm. P. Lukesh, 145 West 79th St., New proval applicants. Neumann & Co., 6728 TREASURE FINDERS 


York W. Finger Place, Milwaukee, Wisc 
; ; : - MT-SCOPE Metal L or fully guaranteed 
2 ee pt. ~ ran = big TEN crazy-shaped stamps, 3c with ap- and unsurpassed in efficiency. Time pay- 
mp Plan, 5031 No. Harding. Chicago, | provals. O. Knopp, Box 1381, Bristol, ment plan, trade-in and accessories. Free 
. . Conn * F literature. Fisher Research Laboratory, 
BRITISH Colonials—Nice packet 75 differ. | PREE—21 Beautiful mint Russia to sincere Palo Alto. Calif - 
ent only 10 with approvals Crescent approval applicants sending 3c postage SEEK Buried Treasure. Methods, devices, 
Stamps, London, Canada. 7 Bridger, New Windsor. Illinois mysteries explained. Circulars free. Cen- 
: — = — “ tury Press, Box 151D, Glen Ellyn, Ill 
BIG packet 150 stamps Free if you send 20 FOREIGN commemoratives, 5c Ap- ° a 7 
ic lor largest map stamp. Approvals provals. Ryan, Pine Street, Middletown, WANTED—MISCELLANEOUS _ 
Wineholt, Box P S, Woodbine, Pa | Conn IDLE machines help the Axis! Highest 
*XICO Census C tive S BARGAINS in fine rovals! Write today! prices paid for lathes, shapers, millers, 
— pA ; x, Pladen Stempe 1717-8 International ‘samp “Co ‘ Hallettsville grinders, tools, machinery. Whole plants 
2a.8 To ~~ Oo} io . . Texs _ . bought. Give full details. Pioneer Machin- 
— : = _ ery, 1507 Bushwick Ave., Brooklyn, N. Y 
17 -I¢ EL AND. E .~ oF Besngeet ar, | PACKET Civil War stamps, 10c. 1000 mixed CASH for used optical, mechanical, scien- 
Greece, Au ia, Manchukuo, Stc., S¢ U. S., 15c. Two pounds, $1.00. Buckey, tific instruments. Gordon's, 162-SB 
ifber Middl wn, Connecticu P-208 Ludlow Bidg., Dayton, Ohio Madison, Chicago 
25 SOUTH America, 1 . Approv als 5S iper FIVE airmail triangles, 5c, with approvals AUTOMOBILE magazines, license plates, 
,, stamp Shop, Route 1, Greencastle, In Avalon Stampco, Springfield-50, Mass nameplates, automobiliana accessories. 
= MIXED P ———— nd Patriotic | ° CUBA sets 10c with approvals. Purtell, Swigart. Huntingdon, Pa 
“ A. wy ED : Ro Ay v16 Pr a 1610 So. Third, Maywood, Il MERCURY (Quicksilver) $1.50 per pound. 
i oh i in< . Test ta ~, 1 ll 
New York Cit PENNY approvals that please. McKee, 1217 Western Metal Co.._ Bloomington. Til 
FREE 100 stamps—Airmal U. S. Com- Scott St.. Covington, Ky WELDING, SOLDERING 
emoratives, etc. Approvals F-S Co., 15,000 VARIETIES Ic, 2c, each! Davison BUILD dc. arcwelder without rewinding 
Box 21 4 Houston, Texa Box 31B, Wollaston, Mass armature. Plans $1.00 each, 25 to 600 
t NITED States tL. amps on roval. Large = ~ - — amperes from Vehicle motors. Light plant 
x... a t net prices in America us > be Fe haem EO er- generators, Automobile starter-generators 
St Amp Ce Al ban N.Y a : : Welders Club, WB-3432 M-Mart, Chicago 
FREE! Western Hemisphere Packet. Post- PENNY Approvals that satisfy. Neil Gron- MAKE your own electric welder; complete 
¥ age 3c. Owens, 801 We shbidg.. Baycity berg. Box 5441S, Philadelphia, Penn kit, everything supplied. with full direc- 
- | 1,000 GRABBAGS lic each. 8 different $1. tions for assembly, $9.95; will make a 
PREE! Pony Express s facsimiles). Post- Sandy. 630 Bingaman, Reading, Pa $19.95 set. Marvel Electro Welder Mfg. Co., 
age 3c. R bert 401 Shearerbidg., Bay- ~ = —— 195-S Center St.. N. Y. C 
‘ Mich CLIPPER stamp free with U. S. approvals. . : : Mi 
: Redelings. 3227 Velma, Los Angeles WELD, cut, braze with gasoline. Make 
25 DIFFERENT Portuguese Colonies, 3X - your own torch. Complete instructions 
100 different, 30c. Stamphouse, 1525 West U. S. APPROVALS—Large stock. Parks one U. S. dollar. Matthews Mfg. Co., Red 
lith, Brooklyn, N. Y¥ complete, 19c. Box 488 A, Minneapolis. Deer, Alta., Canada 
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QUICK W { Mon 
=| Be An ARTIST! 
TOLEARN-MUSIG = (gfe ssossossse wes 


—_play any instrument — ¥ fN(e seesiianit ener 


ar 
the s way. COMMERCIAL ART, 
ET A REAL thrill out of music! tUstraring, CARTOONING all 


Play the musical instrument omplete course © previous Art experience 
hecessary— bun we . have profited by our 


you like best. Start right in with aaetie come minder tne since 19 
simple tunes. No tedious, old-fash : ve ~ a? ‘ t cr f« te i ri : .. 
joned drills and exercises x : d or Pleasure & Profit tells 

It's easy! Everything is in print all about service—and commer- 
and picture. You see every posi cial opportunities for you in Art State age. 
tion and move. Thousands have * WASHINGTON SCHOOL OF ART 
been amazed at their pocenee p * STUDIO 133F, 1115-15th ST.. N. W., 
just a few short weeks ow they're , WASHINGTON, D. C. 
sought-after guests for every par 
ty! Don't miss out on the populari 
ty that is rightfully yours! 

Mail coupon today for free illustrated Booklet and Print 
and Picture sample that show how easily and quickly you 
fan learn music at home. Just check instrument that in- COMBINED WITH 
terests you. (Instruments supplied when needed, cash or P ° Jf 7 / A 4 Si Hi 
credit U. S. School of Music, 83 Brunswick Bldg... New LAMLELL COVIQIUCS Yonyplt ed 
York City 


FREE PRINT and PICTURE SAMPLE ritesy. smplitea sysiem of calculation used by dralte 
an coeedy. “simplified system of calculation used by drafts- 
-_— — — engineers, accountants, “master minds” } 
cage Learn easy way to multiply 4 figures by 4 fig 
U. S&S. School of Music, 83 Brunswick Bidg., N. Y. C. ures without using old- fash 4 multiplication; add 
Please send me Free Booklet and Print and Picture Sample. I would long columns of figures this lightning short-cut method 
ke to play instrumer hecked below. (Do you have instrument = Learn horsepower, shde phy — thms, wood 
Piane Accordion Trumpet Ukulele Measure, puzzles, etc. etc ge wlustrat volume com 
ete with answers, only $1 postpaid. Satisfaction or refund 
phe we peeeeaee Tenor Banjo Other Instrument | Amaze friends with your magic -hke mental powers 
details. rege tee eed ome {C0} 
— —_---— a; 
= <Hicase Beles’ - ~« | NELSON CO.,500 Sherman St, Dept. C-204, Chicago ! | Coal 
| Please send free details about “Short-Cut Mathematics and 
| Practical Mechanics Sumplhifed.” No obligation. ! 


ourse 











Street 


City State 


ise mention Porutar Sctence Montuiy when writing to advertisers. POPULAR SCIENCE 





At Last! A non-technical Plastics book, 

written in a clear, practical, understandable 

way, by the well known authority E. F 

Lougee, former Editor Modern Plastics 

Magazine. Profit by information in this in 

tensely interesting and instructive 

book, entitled “PLASTICS from 

FARM and FOREST.” No other 

like it anywhere. Describes many 

fascinating and amazing experi 

ments in Plastics, and tells of the 

big opportunities both now and in 

the future. Do you want to know 

how blankets, hats and buttons are being made from skim milk, how 
corncobs and sugar cane waste is being turned into wall board and 
molded products ; how soy beans are made into automobile parts, how 
walnut shells find their way into Plastics and dynamite’? These sub 
jects, and many others, are explained in Lougee’s Book. Get the facts 
on Plastics. Order this important book TO-DAY! 10 Days Inspection 


FREE 
SEND NO MONEY 


Don't delay—Book shipped C.O.D anywhere in U.S.A. Simply pay 
postman $2.00 plus small C.O.D. and postage charges. (If you 
send cash in advance we pay postage). In either case, if you are not 
fully satisfied, return the book in 10 days and we'll refund your money 
immediately. Mail your order NOW! 


at a 
221 NO. LASALLE ST.,DEPT.S + CHICAGO, ILLINOIS 


JIU JITSU LESSON FRFF 


Investigate the course experts buy 
free lesson, details 3 lessons, 10c; Session 
One, $1, guar.) The Modern School, Box H-88, Forest Hills, N.Y. 





le for shaded writing. Write today 
YN SCHOOL OF PENMANSHIP 
X439 Ridge Building, Kansas City, Mo. 


How to make a good 
living on a small farm 


Want a small farm? Own one now? If you do want the en- 
joyment of security, a good living, pleasures of rural life, the 
freedom in being your own boss, FIVE ACRES AND INDE- 
PENDENCE-—the all-inclusive book by M. G. Kains, world’s 
leading small farm expert—shows you how to select, how 








easily to run your farm successfully 

This book tells what kind of farm to rent or buy; how to 
choose it; finance it; what and how to plant; choice and care 
poultry, bees, 
fruit and 


of livestock, 
etc.; essentials of 
vegetable growing; fertilizers; 
irrigation; spraying; cultiva- 
tion; harvesting; storage; sale 
of products and by-products. 
Every page packed with proved 
ways to make the sraall farm 
self-supporting—even profita- 

ble. Abundantly illustrated 

with workable plans and 

diagrams Over 400 pages. 

Plan now to get 
away from City wor- 
ries, war shortages, 
high rents, infla- 
tion. Use this book 
as your guide. If 
not satisfied, return 
for full refund. 








GREENBERG: PUBLISHER 

406 Madison Ave., Dept. K, N 
Send me FIVE ACRES AND IN- 

DEPENDENCE at $2.50 postpaid 

If not satisfied, I may return it 

within 7 days for full refund 
Payment enctosed Send C. 0. D. 


Motor'’s New 
TRUCK REPAIR 
MANUAL 


Gives Step-by-Step 
Instructions for Over- 
hauling ALL TRUCKS 


1936 to 1942! 


UST completed—the only 
book of its kind! Based on all 
the official truck manufacturers’ 
manuals, and clarified for quick, ready 
use. Covers both diesel and gasoline 
engines—all models built from 1936 
through 1942. Hundreds of pictures 
and diagrams. Complete charts and 
specification tables. Over 100,000 im- 
portant facts you must know about 


Explains Every Jod on 
Every Model of all Trucks_ 
1936 through 1942, includes: 
GASOLINE ENGINES 
Autocar Hercules 
Buda Inter- 
Chevrolet national 
Continental Lycoming 
Dodge Mack 
Ford Reo 
GMC Studebaker 
Hall-Scott Woukesha 
White—White Horse 
DIESEL ENGINES 
GMC 
Cummins Hercules 
Dodge Mack 
Hesselman Engines Waukesha 
vEL 


DIES 
INJECTION SYSTEMS 
American 
Bosch 
Cummins 


FUEL SYSTEMS includ- 
ing Fuel Pumps, Carbu- 
retors, Carburetor Gov- 
ernors, Air Cleaners; 
ELECTRIC SYSTEMS 
including Distributors, 
Magnetos, Generators & 
Regulators, Starting 
Motors & Switches; 
TRANSMISSIONS cover- 
ing all units from 2- 
speeds to 10-speeds, 
Clutches, Rear Axles, 
Torque Dividers, Trans- 
fer Cases, Universals; 
Brakes, Power Brak- 
es, Air Brake Sys- 
tems. Gears. 
Steering 


Buda 


tune-up and repair. Scores of 
helpful hints and ideas for re- 
placing parts TODAY so that 
you can ae America’s trucks 
ROLLING! Sturdy, waterproof 
binding; size 8'4 x 11 inches 
Warranted to contain every 
single essential fact you need 
to do ANY job. Special Ref- 
erence Index makes it easy to 
find the answer to anything at 
once. 


ANYONE CAN USE IT! 


Makes the ordinary mechanic 
an expert; helps the expert 
save time and money, Already 
being used by schools, U. S 
Armed Forces, scores of fleet 
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IN THIS TEST, THE MEN 
REPRESENT INVASION TROOPS, 
JUDGE ROBBINS. THE ENEMY HAS 

FIRED A PARACHUTE FLARE 


THE INVADERS’ SHIPS 
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to know the truth. I shall make use of the 
greatest handicap in outfit and location. 
Let us suppose a soldier has landed safely 
by parachute in the heart of the Malay 
jungle 
of march and is completely lost. I shall 
allow him nothing but his clothing—which 
is manifestly unfair, but if he is to be fur- 
nished with gun, knife, matches, and com- 
pass his plight would be altogether too easy. 

Let us say our lost soldier knows that he 
ought to go west to find his line of march, 
or to reach friendly Malays on the west 
coast. His only guides will be the rising and 
the setting sun; and at night, through occa- 
sional openings, the Southern Cross. He 
must have water, food, and safety, and to 
achieve these his first object should be to 
find a stream, to which an animal trail 
usually will lead him. The water of such a 
stream will be far less dangerous than the 
dysentery-breeding pools and swamps of the 
jungle itself. Also if he keeps to the stream 
bed, progress will be infinitely easier than 
forcing a way through the thorny tangles, 
and he is sure to find isolated rocks, or 
fallen tree trunks or islets where he can 
hope for reasonable isolation from the mul- 
titude of leeches which elsewhere will sap 
his strength while he sleeps. In addition 
there is often a strong current of air near 
and over running water which would dimin- 
ish any swarms of mosquitoes. Vast areas 
of jungles in all parts of the world are 
wholly free from such pests as leeches, 
ticks, and mosquitoes, but I am being as 
hard as possible on our wanderer. 

If I deny him matches he must eat his 


or has straggled far from the line 


50 


food raw. While this is unpleasant at first, 
it is not nearly as bad as it sounds, and ex- 
istence on such provender is a welcome 
change from the gnawings of hunger. I 
have eaten grubs, lizards, frogs, snakes, 
monkeys, and many other creatures the 
very mention of which makes the city-bred 
person shudder, even at the very moment 
when he or she is, with great relish, devour- 
ing live oysters. The items I have men- 
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and will show our lost soldier 


birds 
jungle fruits and berries are edible. 
are gibbons, which live in bands and 
ill the treetops with their noisy chorus. 


tioned have been cooked, but if faced with 
imminent starvation I would not hesitate 
a moment to eat them raw. Giant grubs 
can be dug from almost any rotten stump, 
and when cooked, taste like roasted pea- 
nuts. The other, more active ingredients on 
our jungle menu must be caught with the 
bare hands or killed with a stick. 

Vegetable food in a tropical jungle is a 
more difficult matter. Succulent leaves and 
roots are all about; delicious-looking fruits, 
berries, and nuts abound, but only the pres- 
sure of extreme hunger would tempt me to 
taste any of these without the example of 
a monkey or bird to assure me of their 
edibility. If only one can see a gibbon or a 
flock of parrots feeding, then fruit or nuts 
can be eaten freely. 

The supposed terrors of tropical jungles 
sink into insignificance beside the problem 
of finding food. In the course of a score of 
expeditions I have been attacked only twice 
by poisonous or harmless snakes, and on 
both occasions the reptile was actuated ly 
confused fear. In Malaysia our soldier may 
encounter a python 20 feet long, in addition 
to leopards, tigers, elephants, and rhinoc- 
eroses, yet the chances are 100 or 1,000 to 
one of their attacking, if he is able to walk 
or move about and thrash the undergrowth 
with a stick. Cobras and vipers live in 
these jungles, but there is more danger 
from rattlers and copperheads on the Pali- 
sades opposite New York City than in any 
tropical forest I have ever explored. 

If our man lies down and in his sleep is 
attacked by army ants, he will awake at 
the first stinging bite. If he is helpless 
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These harmless - looking . while this scarlet 
yellow berries are dead- fruit has been pecked 
ly poison. Monkeys know at by pheasants — 


better than to eat them proof that it is edible 


Land leeches like this are not poisonous but they 
suck the blood, causing weakness and infection 
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The Indian cobra is found also in Malaysian jungles. 
lt rears its head and spreads its hood when it is 
approached, but never attacks unless first provoked 


from weakness he will be killed within a 
half hour. Otherwise all he needs to do is 
to brush off those which have reached him, 
walk or run a few yards to one side and the 
danger is past. Indeed I have found these 
ants, both in the jungles of the Orient and 
in South America, to be invaluable as as- 
sistants in collecting insects, reptiles, and 
birds. Every living creature in their path 
is aroused to instant, terrified, headlong 
flight. If I had need of|the flesh of these 
animals for food I would arm myself with 
stick or club and hunt in the van of an army 
of driver ants, certain of bagging many 
creatures whose fear would make them easy 
prey 

Spiders, centipedes, tarantulas, and scor- 
pions can all be discounted as real dangers, 
for the same reason that one does not vol- 
untarily put one’s hand into a wasp’'s nest. 
Neither does he die if stung by one or a few 
of these pests. Crocodiles can be a menace 
under certain conditions, but any river can 
be safely crossed on a floating log or a 
rough raft of boughs and limbs of trees. 
In the twilight of the jungle neither sun 
helmet nor hat of any kind is needed. Shel- 
ter in the jungle where there are palms 


Russell's viper is the most dangerous snake of the 
jungle because its camouflage makes it blend with 
the forest floor. If trodden upon, it will sting 


is an easy problem. A single frond makes 
a good umbrella, and a dozen provide a 
satisfactory tent. 

Strangely enough, as our refugee ap- 
proaches the haunts of man his dangers in- 
crease. Not from the natives themselves, 
although they would probably be too shy 
to show themselves and offer help. The 
Malays are friendly folk and after they have 
had one experience with the Japs they 
would doubtless give all possible aid to a 
white man. Malaria and the danger from 
dysentery would increase in the vicinity of 
a native village, and if any tiger ever 
threatened attack it would be an old, tooth- 
less animal whose beat was somewhere 
near the huts of human beings. The worst 
danger here would be from the herds of 
semidomesticated water buffalo, the most 
picturesque and deadly animals in the 
world. When once they scent a white man 
for the first time, only the convenient limb 
of a tree will save him from sudden death. 
I have spent four miserable hours astride 
a most uncomfortable branch, with an en- 
raged buffalo on the ground below playing 
jackstraws with my gun and camera. I 
finally was rescued by a completely naked, 


Army ants on the march. No living creature can withstand their attack, but an able- 
bodied man can get out of their way and even use them to scare up animals for food 


- a 
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eight-year-old native who batted the animal 
over the snout and drove him off. 

Perhaps the most dreadful danger of all 
may exist in the mind of the lost man. To 
a human being ignorant of these jungles, 
every sound, every rustle will seem to pre- 
sage some unknown horror. The hammer- 
ing of a pair of giant woodpeckers is the 
rattle of machine guns; the trumpeting of 
a distant elephant is a military bugle; the 
swish of leaves marking the flight of a tree 
shrew is imminent attack from some death- 
dealing animal. As a matter of fact, what 
the city-bred man would consider a supreme 
horror of horrors, probably never reaches 
his consciousness: the ambushing black 
leopard will scent and hear an oncoming 
man long before he comes within sight, and 
the cat, in all probability, will make his 
escape without a sound; the python coiled 
in the trail will slip aside at one’s noisy 
approach. And when a city man tries to 
catch a lizard clinging to a tree trunk, and 
sees him spread wings and sail off through Don't think you're going nuts if you see a lizard take off 
the air, he must not jump to the conclusion ond fly. Flying lizards glide just as flying squirrels do 
that his mind is going. Flying lizards are 
common in these jungles and the flesh of 
their limbs is as tasty as that of frogs’ legs. 

Especially must one not be deceived by 
the short but lusty crowing of bantams. 
The sound comes not from a near-by vil- 
lage, but from wild jungle fowl, the ances- 
tors of all the chickens in the world. 

If at last one can follow a stream until 
it reaches the sea, all immediate risks are 
over. Along the shore is an abundance of 
mussels and other shellfish; coconut palms 
are almost a certainty, and sooner or later 
a native proa will come sailing into view. 

As far as the Japs are concerned, they 
are lower than any beast of the jungle 
which kills only for food. If our soldier at 
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Most dangerous animal in the Malay jungle is the half-do- 
mesticated water buffalo. White man's scent maddens them | 


last reaches safety, and again, with weapons 
in his hands, faces those yellow men who 
have belied the name of man, I can only 
wish him “Good Hunting.” 
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Comfortable shelter is pro- 
vided in any climate by this 
new Army tent, put up with 
four light aluminum tent poles 


Pup Tents for Army Flyers 
Designed for Modern Comfort 


LEEPING in jungle, desert, 
S or arctic waste—-or wherever 
their tasks may take them 
still means a good rest for Army 
flyers equipped with the Air 
Corps A-2 shelter, this war's 
modern descendant of the pup 
tent. It is a highly portable, 
waterproof covering that can be 
put up in a few minutes with 
four light aluminum tent poles 
and is easily camouflaged. Ven- 
tilating windows can be locked 
shut if the weather requires, and 
mosquito bar protects against 
insects. The tent’s pneumatic 
mattress is inflated simply by 
kneeling on an inflating bag. 





Air is forced into a specially designed pneumatic mattress 
simply by kneeling on the ingenious inflating bag shown at 
the left above. Five “kneels” on the bag usually are enough 


A sleeping bag that goes on top of the mattress is lined with 
warm quilting. Blankets can then be buttoned on with snaps 


, 
/ 
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Mosquito netting in the top part of 
the tent can be rolled down when it 
is required for protection against in- 
sects. Ventilating windows in the 
ends are closed with slide fasteners 
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Vapor Trails 


IRPLANES leave trails in the atmos- 
phere that can be picked up, if a spot- 
ter is quick enough, like those of game 
sought by a hunter. Some of them, espe- 
cially trails left by a plane’s exhaust at 
high, cold altitudes, endure for some time, 
while those made by wing tips creating vor- 
tices are audible as well as visible. 
Both of these types of airplane trails are 


@ nicer pressure On UNDE 
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This Dornier's exhaust trail 
might be spotted by the P-47 
before the plane itself is seen 


explained by condensation. Invisible water 
vapor in a plane’s exhaust condenses into a 
visible cloud when the vapor reaches an ex- 
cess of what the atmosphere will hold. 
Wing-tip trails add no water to the air, but 
as their vortices expand, the air tempera- 
ture in them drops and the dew point is 
reached if the vortices are strong enough 
and humidity is high. 


’ 


Noise like the whistle of a falling object 
may be heard when a heavily loaded plane 
pulls out of a low dive. It is from the 
wing-tip trail illustrated at left, and is 
audible after that of the motor dies away 
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1, 2, 3, 6, 9, 12. Com- 


mon red snow alga. 
4, 5, 8 Ruby alga 
of snow and ice. 
7, 10, 11, 13. Giant 
alga, red stages. 27. 
14, 17, 21. Smith- 
sonian clga (new). 


15, 20. Common 


green snow alga. 


25. Cuff-button alga 


(new, rare). 


26. Gear-wheel 
alga. 

Capsule alga 
(new, rare). 


28, 30. Giant alga, 


green stages. 


29. String-bean 


| 
o"97 alga. 


rare). 


16. Juneau 
(new, very 


31. Polyp alga. 


(new, 


17. Ice alga 
very rare). 


19. Emerald 
(new). 
22, 24. Pea-in-pod 


alga (rare). 


23. Neckloce 
(very rare). 


32. Snow fungus, 
microscopic parasite 
of algae (new). 


alga 


NOTE: Different 
views of same al- 
gae show various 
stages of life. 


alga 











ED, green, purple, and yellow fields of 
snow and ice—-rare curiosities of na- 
ture—owe their hues to myriads of micro- 
scopic, cold-enduring plants. Some of the 
world’s most striking displays recently have 
been discovered and studied in Alaska by 
E. Kol, Hungarian woman scientist. High 


on Thompson Pass, she reports, vast ex- 
panses of snow appear as if sprinkled with 
red pepper. Ice of the Columbia Glacier, 
extending miles along the coast, blooms 
with a purplish color. Mixed colonies of the 
plants, which belong to the family called 
algae, give blends of hues. 
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Nearly half of the 30 kinds of algae found 
by the explorer are new to science. To one 
she has given the name “Smithsonimonas 
Abbotii” in honor of the Smithsonian Insti- 
tution, which sponsored her expedition, and 
of Dr. Charles G. Abbot, its secretary. This 
and some of her other finds are illustrated 


here. Certain algae live only on snow; oth- 
ers, only on ice; and some, on either. Rock 
dust, called cryoconite, feeds them. 

Even microscopic plants have their para- 
sites. The Alaskan trophies include two 
hitherto unknown varieties of “microfungi,” 
one of which is shown above. 
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A Vectograph of a given landscape can be reproduced 
any number of times, so thet each man engaged in an 
operation can carry one and study it through polariz- 
ing glasses wherever he may be. Picture No. 2 on 
the opposite page shows how the road in the Pola- 
roid Vectograph at right appears in a relief print 


Polarized 
Light 
for the Eyes 


of the Army 


NEW AERIAL PICTURES 
SHOW ENEMY TERRITORY 
IN THREE DIMENSIONS 


By ALDEN P. ARMAGNAC 


NROLLED in classes at a Cambridge, 
F mas. laboratory, picked men of the 
Army, Navy, and Marine Corps are 
learning a new way to make aerial photo- 
graphs possessing depth, or a third dimen- 
sion. The pictures clearly reveal bomb dam- 
age to industrial plants. They pierce such 
camouflage as false shadows and make-be- 
lieve “gardens” painted on roofs of war 
factories. Vividly they show the contours 
of shore lines, cliffs, hills, and valleys in 
enemy-held territory. Trees, ditches, and 
bushes, important in providing cover, appear 
in full relief like an exact-scale model. 
From brief study of such a picture, too, 
a military strategist may deduce the loca- 


The process of making Vectographs is shown 
on the opposite page. How these Vectographs 
may be used, both as still pictures and as 
moving pictures, appeors on pages 60 and 6/ 
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COURSE OF 


PLANE ALTITUDE 


KEPT 
CONSTANT 


| In shooting a scene from a plane, the pho- 
tographer takes two overlapping pictures: 
one for the right eye, the other for the left 


3 Here the gelatin sides of the prints are 
placed face to face, then adjusted so that 
the final Vectograph will have a double image 


5 Placed in this bath for 30 seconds to two 
minutes, the gelutin absorbs the polariz- 
ing fluid, the thick part soaking up the most 


7 Hinge first, the “sandwich” is put through 


a pair of rollers which press the relief 
sides of the prints against the plastic sheet 
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One of the negatives is reversed in print- 
ing, and both pictures are transferred to 
a relief pattern composed of hardened gelatin 


LEFT-EVYE 
PRINT 


PRINTS ARE TRIMMED AND, STILL IN C EC 
RELATIONSHIP, PROVIDED WITH A TAPE HINGE 


Prints are now taped to hold them firmly in 
adjustment. Contour of reliefs is in rela- 
tion to lights and shadows of original scene 


LEFT-EvE 
PRINT 





RELIEF PRINTS 
CHARGED WIT 
POLARIZING SOL 


6 Preparatory to the pressing operation, a 
sheet of transparent plastic is carefully 
placed between the faces of the relief prints 


VECTOGRAPH WITH 
LEFT AND RIGHT-EYE 
IMAGES, ONE »N 
EACH FACE 


RELIEF PRINTS MAY BE 
USED REPEATEDLY FOR 
PRINTING VECTOGRAPHS 


8 The ‘two-faced" Vectograph finally emerges. 
When examined through a pair of polarizing 
glasses, it presents a vivid stereoscopic view 





tions of hostile strong points, and 
how they may be taken by a sur- 
prise raid, or reduced in a full-dress 
invasion. By projecting the pictures 
on a screen, a leader may instruct 
his men exactly in the individual 
parts they are to play. Finally, since 
an unlimited number of duplicates of 
a picture may be made, every man 
going into action may carry his per- 
sonal copy, together with a simple 
card viewer for examining it—in a 
fox hole, aboard an assault boat, or 
even inside a tank. 

The same process, with little or no 
modification, offers fascinating fu- 
ture possibilities to amateur and pro- 
fessional photographers. Still and 
motion pictures, both in black-and- 
white and in color, will be endowed 
with the final realism of depth. The 
stills may be mounted in albums, or 
finished as transparencies. Tridimen- 
sional color movies, long the dream 
of inventors, will assume such prac- 
tical form that they may be exhib- 
ited with standard home and theater 
projectors. All these innovations 
have been perfected. Their introduc- 
tion to the public awaits only peace. 
Until then, the entire production of 
the Polaroid Corporation, maker of 
the materials, is filling U.S. war 
needs. 

Military classes produce the relief 
photographs, called Vectographs, in 


60 


For concerted examination, a Vectograph of enemy 
territory can be projected on a screen and viewed 
through polarizing spectacles. Or it can be used 
to supplement map study. Instead of spectacles, 
men in action may carry cardboard viewer at left 


An instructor demonstrates the hinging together of the 
two relief prints from which a Vectograph is made, and 
below, Army technicians work on the developing process 
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their first day of instruction. Simplicity of 
the procedure contrasts with the remarkable 
combination of optical and chemical princi- 
ples underlying it. Credit for the process 
goes to a research team directed by Edwin 
H. Land, the same brilliant young inventor 
whose Polaroid, the first practical light- 
polarizing material, startled the scientific 
world some years ago (P.S.M., April '36, 
p. 20). Vectographs also use polarized, or 
“one-way,” light, vibrating in only one 
plane, but produce it in a new way. Watch- 
ing a Vectograph made helps to make the 
idea clear. 

Raw material consists of a pair of stereo- 
scopic, or left-and-right-eye, negatives 
which may be made with the simplest of box 
cameras by shifting the camera between 
two successive exposures. For stopping mo- 
tion, professionals use a more expensive 
camera with twin lenses and synchronized 


shutters. In the air, a pair of overlapping 
pictures made some distance apart gives the 
effect of looking through a giant’s eyes, 

greatly heightening the scale of relief. 
Ordinary prints from any of these photo- 
graphs, mounted side by side, give a perfect 
effect of depth when viewed through an old- 
fashioned parlor stereoscope. But a soldier 
in the field has enough to carry without such 
cumbersome equipment. Therefore a special 
printing method is the first step of the Vec- 
tograph process. The negatives are printed 
photographically on pieces of special film. 
A “wash-off” bath takes the place of a fix- 
ing bath, transforming the picture from a 
silver image to a relief pattern of hardened 
gelatin. Its hills and hollows bear no direct 
relation to the contour of the terrain photo- 
graphed, but rather to the distribution of 
high lights and shadows. For example, the 
relief print will be thickest where the fin- 
ished picture should be dark. 
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MOVIE SYSTEM 





ACTUAL SCENE 





(DISTANCE BETWEEN 
IMAGES GREATLY 
EXAGGERATED) 
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VIEWER 
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Now the operator carefully 
adjusts the relief prints so that 
the final Vectograph will have a 
double image, and then hinges 
them together. One of the nega- 
tives has been reversed in print- 
ing, and both relief images now 
face the inside of the “‘book.” 

Placed in a brown chemical 
solu- (Continued on page 212) 


The charts at left and below show 
the various optical principles in- 
volved in projecting color moving- 
picture Vectographs on the screen 
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LEFT-AND RIGHT-EYE 
IMAGES OVERLAP ON 
SCREEN 
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TRUCK TRAILERS with telescoping axles are being used for hauling 
airplanes from factories to seaports and other shipping points. 
Axles can be extended to a width of 12 feet, and planes’ landing 
wheels are run up bridgelike ramps to rest in special troughs. 
For the return trip, the axles are telescoped to eight-foot width 
to give road clearance for other vehicles. Another proposed use 
for trailers, illustrated below, is in rushing troops into action. 
Steplike platforms accommodate 206 fully equipped men, who 
can be unloaded and dispersed in 10 seconds. Such units are 
especially suited to moving troops in desert warfare. 








FLOATING FORTRESSES, similar to the artist's 
conception shown above, and designed to 
combat Axis aircraft, have been reported 
put into use by the Russian naval forces. 
Strongly equipped with antiaircraft guns 
and powerful searchlights, the floating 
behemoth is made of chrome steel, and has 
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armor 11 inches thick. Because it lacks any 
means of self-propulsion, however, it is es- 
sentially a defensive weapon, and can be 
pat to effective use only offshore from im- 
portant military and industrial centers 
where it can intercept enemy planes intent 
on bombing or reconnaissance. 





A WIRED ROCKET is the British Merchant Navy's latest surprise 
weapon to be used in fighting the Luftwaffe. Fired from a gun, 
the rocket carries into the air a parachute from which dangle 
long wires. By careful aiming and timing, gunners can drop a 
screen of these wires in front of enemy planes, which will cause 
them to swerve from bombing position or become entangled 
and destroyed. The parachutes remain in the air an ap- 
preciable length of time, and after they drop into the sea 
they can be salvaged and used again. 
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WHAT aps we WHEN 


KAISER BUILDS A SHIP 


A JIGSAW PUZZLE OF STEEL, 
WITH A QUARTER OF A 
MILLION PIECES AND 97 PRE- 
FABRICATED SECTIONS, FORMS 
A NEW VESSEL FOR VICTORY 


DRAWINGS BY STEWART ROUSE 


HEN the 10,500-ton Robert E. 
Peary, on November 12, 1942, 
slid down way No. 1 of Henry 


J. Kaiser’s Richmond shipyard after 
being on the ways only four days, 15 
hours, and 26 minutes, it did more 
than set a world’s record in speedy 
shipbuilding. It set records in pre- 
fabrication, labor-management co-op- 











eration, and Yankee ingenuity in getting a 

fast job done well. Prior to the launching of 

the Peary—called “Hull 440” while in con- 

struction—the Richmond builders had been 

averaging a keel-to-launching time of 57 days 

per hull, which they had subsequently lowered 

to 42 days. They were feeling pretty proud 

of themselves when word came that the Ore- 

gon shipyards had launched a hull in 10 days 

and had delivered 11 ships that same month. 

Kaiser’s engineers hitched up their pants and 

decided they’d do something about that. They 

started by asking questions of welders, rig- 

STRINGER gers, pipefitters, shipfitters, draftsmen, and 
machinists—and the answers came back in 

= hundreds of ideas—rigs, jigs, gadgets, devices, 
and suggestions which showed that the workers 
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not only knew their business but 
that they were willing to work for a 
new record. Take the welders, for 
instance. When volunteers were 
called for, a dozen women welders 
threatened to quit unless they were 
included. They and dozens of men 
went to work with arcs blazing, and 
by the time the hull was laid, 152,000 
feet of weld had been completed on 
the assembly tables—50,000 more 
than on previous hulls—and only 
57,800 remained to be welded on the 
ways. Riggers then found they had 
fewer lifts to make because prefabri- 
cated sections were more complete 
So they set about saving hundreds of 
man-hours by moving 84-ton deck- 
houses and 70-ton bulkheads nearer 
the ways to have them right at hand 
the instant they were needed. Pre- 
fabrication reached such a high that 
when the main unit of the 440's 
deckhouse was swung into place with 
giant cranes, it was complete down 
to electric clocks and inkwells 

Approximately 250,000 individual 
items went into the building of Hull 
440. But by the time the prefabrica- 
tion boys had finished their work on 
the assembly tables, only 97 giant 
sections needed to be lifted on to the 
ways. The huge keel called for the 
laying of merely six main sections. 
Eighty percent of the 23,095 rivets 
used were driven home on the as- 
sembly tables. And on the bilge and 
forepeak, 18 gangs of five men each 
worked ‘round the clock “to finish 
their job before the keel was laid. 

The marine machinists did their 
job, too. They had the 135-ton en- 
gine in place 12 hours after the keel 
was down, and in another 36 hours 
they had it ready to run 

Before shipyard workers can do 
their job, they must have the mate- 
rials—and they must have ‘em when 
they need ‘em. To insure that they 
get them, Kaiser employs a staff of 
what he calls expediters. Ingenious, 
resourceful, and aggressive, these 
energetic men scamper all over the 
country, busting bottlenecks wide 
open as they run. It is this kind of 
teamwork that has reduced ship- 
building time from years to days. 


Nomed for the famous American explor- 
er, the Peary is a 10,500-ton vessel 
with an over-all length of 441 feet. 
In building this prefabricated ship, 
the slogan of the workers was “Praise 
the Lord—and pass another section” 
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How the Gandrillon plan would supply electric power to the 
Holy Land. The topographical map shows the mountainous 
country between the Mediterranean and the Jordan. Below 
it is a sketch of the elevation, and to the right a scale map 


Power 


the war, there may flow water from 
the Mediterranean to supply electric 
power for life and industry in the resettled 
land of the Bible. That is the plan of Pierre 
Gandrillon, a French scientist and engineer, 
who had completed his work to the point of 
actual survey when the war intervened. 
Water pumped from the Mediterranean 
to a reservoir near the Sea of Galilee would 
drop to the valley and a generating plant 
which would provide power in excess of that 


[De the Valley of the Jordan, after 
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needed for pumping. A navigable canal 
paralleling the Jordan would carry the 
overflow to another power plant at the edge 
of the Dead Sea, where rapid evaporation 
would care for the surplus. A dam also at 
the Sea of Galilee would divert its waters 
for irrigating the surrounding country. 
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MEDITERRA 


lf you stand of 
your job, don't 
droop. Hold your 
shoulders back 
and your tummy 
in. To rest, sit 
with your feet up 












XERCISING 


Muscles as Well as Minds 
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Are Being Put to the Test 
in U.S. Plants. Here Are 
a Few Tips to Help Banish 
That War-Worker Weariness 


For that nagging kink in your back, try 
a “Sat stretch.” Raise your arms above 
ee head, keep them apart, arch your 
adi—then reach for all you're worth 
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TIRED FEET need soaking in 
warm water, roomy flat- 
heeled shoes, and one min- 
ute of toe wiggling with 
heels higher than the hips 


CRAMPED HANDS can be 
relaxed by being scrubbed 
in water, by massage, or 
by just a good hand shaking 


SNEEZES belong behind a 
handkerchief. First line of 
defense against a cold is 
cleanliness. For a fever, 
go to bed—and stay there 


HEALTH TRICKS FOR War WORKERS 


U.S. war plants, many are “green” to Labor and various safety councils discloses 
hard physical labor, and most are learning’ that brief, regular rest periods from a ma- 
for the first time the agony of muscle’ chine or workbench are the surest safe- 
strain. As critical as the materials they are guard against the fatigue which invites both 
making, however, is the ability of these accident and inefficiency. Also strongly 
operatives to keep working long hours, day recommended are the simple muscle-re- 
after day, without loss of efficiency. Inten- juvenating exercises shown on these pages. 


Cy THE millions of men and women in sive research by the U.S. Department of 


Don't perch on the 
ds end of a chair in 
, _—* a slumped, knock- 
kneed fashion. Sit 
deep, with bact- 
bone against chair 


Believe it or not, 
one of the best 
ways to revive 
tired muscles is 
to exercise them 
in a speedy game 











THE ARMY- ASKED 
FOR A MIRACLE... 
THE ANSWER WAS 
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HOW GLENN L. MARTIN 
BUILT A MEDIUM BOMBER 
THAT FLIES LIKE A 
CLOSED-COURSE RACER 


In the B-26, the Army hos found what it has long 
looked for—a bomber that can fight through to 
an objective, and then fight its way back. Al- 
though it now corries heavier loads than it was 
originally designed for, the Marauder still 
flies like a racer and maneuvers like a fighter 























The Battle of Midway turned out to be a proving 
ground for the torpedo-carrying Marauder—and 
a burial! ground for Jap warships. When the bat- 
tle started, a formation of Jap carriers, power- 
fully escorted, was attacked by four B-26's. The 
score was two carriers sunk, two Marauders lost 
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By William S. Friedman 


F THE Japanese have not developed any 
profanity in their language in 2,000 years, 
they must be thinking up some at this late 

date to describe the U.S. Army’s B-26 

medium bomber. 

On this side of 
formed observer has 
opinion of this airplane. It has either fast 
friends or outspoken critics. But there is 
no doubt that the B-26 is the fastest, fight- 
ingest, most ornery twin-engined medium 
bomber produced to date. It flies at near- 
pursuit speed, turns like a fighter, and has 
a tricycle landing gear that allows it to 
operate from bases usually staked out for 
fighter planes. 

The B-26 had a swift, almost tumultuous 
beginning. Shortly before the march on 
Poland, the major planners of American 
war strategy saw that we might have to 
fight beyond the seas. Before this time, the 
belief that we could operate from our own 
hemisphere had produced the Flying For- 
tress and similar long-range craft. Events 
in 1939 dictated a radical change in that 
policy. To supplement the Boeing B-17's, a 
fast, shorter-range bomber, capable of sink- 
ing a battleship should it slip inside the 
long-range patrol, seemed to be required. 
The original theory was that if such a 
bomber was extremely fast, it could get 
away with light defensive armament, de- 
pending on high speed for its own protec- 


the Pacific, no well-in- 
offered a temperate 











tion against the enemy fighter opposition. 

The bid for an airplane of this type 
went out to the nation’s manufacturers. 
The Glenn L. Martin Company in Baltimore 
took the proposition under consideration 
and asked the engineering staff to submit 
proposals in the form of three-view draw- 
ings. Several sets of sketches were sent in. 
They were set up for study and disccussion 
before the entire staff. Then iron-haired, 
steel-eyed Glenn L. Martin walked in, sur- 
veyed the half-dozen proposals and, after a 
couple of minutes, pointed to one. “That's 
it!’ He picked out a proposal set forward 
by the brilliant nonconformist, Peyton Ma- 
gruder. 

Some of the engineers who studied the 
Army's demands had asked, “When do they 
want this miracle passed?" The general 
opinion, at first, was that the Army was 
asking for the impossible. That was all that 
was needed. It seems that the Army's cur- 
rent motto, “The difficult performed im- 
mediately, the impossible takes a little 
longer,” started with Magruder and the 
specialists who worked with him. 

Most men would have gone about picking 
up where their predecessors left off. Ma- 
gruder heaved most current ideas for 
bomber design out the door, welcoming 
such notions as all-plastic transparent 
noses, and streamlined fuselages that simu- 
lated theoretical blackboard illustrations. 
He drew as perfect a set of outer contours 
for speed and performance as anyone dared 


ONE .3O0 CALIBER 
MACHINE GUN 


HOW THE FIRE POWER OF THE B-26 HAS BEEN STEPPED UP 


in a ship that size, then defied the struc- 
tures men to design for his theory. 

For three weeks the project engineers 
lived within the limits of the Martin plan’ 
near Baltimore, driving a drafting crew 
to the verge of collapse as events in Europe 
showed more and more the desperate need 
for this kind of airplane—a ship that could 
fly like a racer, maneuver like a fighter, 
and lift a truck’s load. 

The proposed bomber was exactly what 
most people thought Magruder would trot 
out. Short-spanned, high-winged and deep- 
bellied, a closed-course racer built big, 
packed with the latest radical ideas on air- 
plane design. 

There was no fussing about peacetime 
production frippery. The first B-26 that 
came off the line was the pilot model and 
full-scale prototype in one. Behind it 
stretched a production line. The B-26 rep- 
resented the longest chance ever taken on 
a single design. 

The first Marauder appeared in November 
1940. It had a span of 65 feet, was 58’3” 
long, and was powered by two 1,850-h.p. 
Pratt & Whitney Wasp engines. Its top 
speed was above 350 m.p.h. The prototype, 
unburdened with armament, had an operat- 
ing ceiling in the neighborhood of 29,000 
feet, and its range ran just a little short of 
2,400 miles. With current armament, the 
range is approximately 1,300 miles. 

The early models were lightly armed. 
They toted a .30 (Continued on page 75) 
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ROM the big transparent nose of the Martin Marauder, the bombardier aims the .50 caliber 
machine gun that guards the bomber from head-on attack. (Kodachrome by Hans Groenhofft 


























Short-spanned, high-winged, and deep- 
bellied, the B-26 is designed to fly like a 
fighter —and haul bombs by the truckload 
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Two .50's in the tail give the Marauder a 
murderous sting. The first, lightly-gunned 
B-26 had only a single gun in this spot 












In its specifications for the B-26, the Army seemed to ask for the impossible—and got it. Defying most of 
the orthodox ideas of warplane design, the Marauder was one of the longest chances in aircraft building 


caliber machine gun forward and a heavier 
one in a light mount in the tail, while the 
main weight was borne by the two .50s in 
a top power-driven turret. 

The day the first Marauder taxied down 
the line at Martin’s plant, everybody knew 
it was going to be plenty hot—and it was. 
The ship caught up with a couple of con- 
temporary first-line fighters. Its top speed 
Was so great that good air pictures had 
to wait until a second model could be 
built. Only a few ships could pull up 
alongside to give a photographer a chance 
for a shot. 

There is more to the simple, clean, cigar- 
shaped lines of the B-26 than meets the eye. 
Probably this was one of the things that 
sold the production-wise engineers like 
Harry Volmer, the manufacturing boss, and 
factory manager Tommy Soden. The fuse- 
lage was unusually free from compound 
curves which are tough to make, tougher to 
tool and all but impossible to assemble. 
The ship had been engineered to eliminate 
one of the major bugbears of airframe 
production. 

As more and more war information rolled 
in, it became evident that even a medium 
bomber must take care of itself in a fight, 
and that, despite high speeds, the effective- 
ness of a bomber depended on how well it 
could fight its way to an objective and 
fight its way back. More guns went onto 
the Marauder. The single-gun stinger in 
the tail gave way to two .50’s. The .30 
caliber peashooter that protruded delicately 
through the transparent nose was replaced 
by a murderous flexible .50. 

Most recent addition to the ship’s arma- 
ment is a simple rack that permits it to 
sling a torpedo outside. The first appearance 
of this idea at the Battle of Midway, major 
proving ground for the B-26, was a com- 
plete surprise to the Japanese fleet. A 
formation of aircraft carriers was approach- 
ing Midway, surrounded by destroyer and 
cruiser escort. The plan was for high-flying 
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B-17's to “soften up” the enemy, while the 
B-26’s swept in for the kill. Everything was 
OK except that the Fortresses failed to make 
contact with the enemy. As a result, when 
the four B-26’s came in flying low, they were 
faced with a completely screened naval unit, 
still keeping perfect formation. There was 
no waiting, no turning back. The Japs stood 
by for a low-flying bomb attack, spreading 
ans conn to minimize hits. The B-26’s, tak- 
ng advantage of their maneuverability and 
speed, dropped close to the water for the 
attack. This meant that precious time 
was gained as the Jap antiaircraft gun- 
ners had to readjust their gun positions. 
The B-26’s dashed in and delivered their 
deadly missiles, sinking two of the carriers 
right in the middle of the defense forma- 
tion. 

Performance in the Aleutians, where they 
sank two destroyers in one patrol, indicates 
the great advantage gained by long-range 
torpedo patrol. The maximum range for 
the best regular torpedo plane is in the 
neighborhood of 1,000 miles. This means 
that patrol activities must be limited to 
small areas or entrusted to slower equip- 
ment. A plane like the Marauder can carry 
its torpedo considerably farther, searching 
inlets and protected water where enemy 
craft may be lurking. 

One remarkable thing must be noted in 
the Marauder's performance: It is little 
affected by the increased loads imposed on 
it. Guns, bombs, and torpedo can be saddled 
on it. Still the Marauder lifts its nose up, 
tucks away its tricycle landing gear, and 
soars away. 

By orthodox engineering ideas, the Ma- 
rauder should not even taxi. The authorita- 
tive German magazine, Luftfahrtforschung 
originally passed the design off as a joke. 
The Japanese official registry would not 
even list it. Some folks are still in doubt, 
rubbing their eyes as production-type B-26s 
go off the line to make things unpleasant 
for Berlin and Tokyo. 
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The Phantom, 9!-foot model of a radio-controlled concrete convoy vessel proposed as an answer to the 
U-boats. The cabin is a temporary structure for the crew of two that took her to Washington for tests 


Crewless Ships for Phantom Convoy 


IDING at anchor in the Capitol Yacht 
Basin at Washington is one of the 
strangest ships afloat. Appropriately named 
the Phantom, she resembles anything but a 
sea-going craft. Her deck is almost flush 
with the water line. Missing are smoke- 
stacks, superstructure, and cabins 
The Phantom is a 91-foot model of a rev- 
olutionary-type concrete ship, completely 
automatic and designed to travel in convoys 
of ten or more operated by remote radio 
control. In convoy the crewless ships are 
expected to slip through the water at 10 
knots, invisible to enemy raiders beyond a 
radius of two miles. Progress will be con- 
trolled by an escorting vessel using a secret 
system of ultrashort-wave and code-signal 
devices. If the control is sunk, the 
Phantoms will proceed for two hours on the 
same course. Then mechanisms aboard will 
halt them automatically and send distress 
signals, their approximate position. 
The Phantoms are to be 260 feet long, 36 
feet on the beam, and 27 feet deep—small 


vessel 


giving 


for modern shipping—but they will have a 
dead-weight capacity of 2,000 tons. Diesel 
engines of 1,000 horsepower will drive 
them under automatic control. Except for 
air intakes for the engines, the craft will be 
completely sealed. 

A series of 10 to 15 watertight compart- 
ments will make a Phantom fairly resistant 
to torpedo attack. If a torpedo hit floods 
one of these compartments, ballast tanks 
with automatic pumps will trim the ship. 
All vital parts will be concentrated within 
a space less than a tenth of the ship's total 
length. 

Into this ingenious plan have gone the 
skill of F. B. Woodworth, radio expert who 
helped develop ship-to-shore radiotelephone 
service, and Vladimir Yourkevitch, designer 
of the Normandie’s hull. Their model, the 
Phantom, is awaiting Government tests. 
They believe that Phantom convoys will 
save the lives of many merchant seamen 
and help United Nations shipping 
problems. 


solve 


Tho model receives her 
appropriate name in the 
launching ceremony at a 
Florida shipyard. Actual 
ships would be 260 feet 
long and 36 feet in the 
beam. A convoy of these 
controlled by a 
craft, 


vessels 

“mother'’ 
would be almost invulner- 
able to torpedo attack 


naval 
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Reverse Oars 
Let Rowers 
Look Ahead 


The inventor demonstrates use of the “see- 
where-you're-going” oar. Details in drawing 


OWING a boat while facing forward is 
said to be made practical for the first 
time by an invention of Percy M. Griffin, of 
Albany, N.Y. The device consists of an 
varlock in which the forward-and-backward 
motion of the oar handle is reversed in the 
oar by means of segment gears as shown 
in the drawing above. At the same time, 


“HURRY HUTS” built entirely 
from prefabricated wood sec- 
tions are protecting U. S. 
troops from the rigors of 
winter in Alaska and on the 
Pacific Coast. Containing no 
metal excep: the bolts and a 
few fittings that hold them 
together, they represent a 
saving of at least three tons 
of steel for each unit as com- 
pared with steel huts. Only 
39 man-hours of labor are re- 
quired to erect one of the 
huts, and inexperienced work- 
men may be employed. Pack- 
aging is carefully planned to 
eliminate loose parts as far 
as possible, with bolts em- 
bedded in section panels and 
nuts attached. 
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a rocker mechanism controls the vertical 
movement so that the oar is lifted out of 
the water when the handle is depressed, as 
in ordinary rowing. The complete oar with 
its mechanism lifts out of the socket and 
can be folded for carrying and storage 
Detachable sockets are provided so that 
the device may be used on any boat. 

















HOW SCIENCE IS 


Changing Your Clothes 


OUR clothes are due for a lot of changes, 
and you will like them all. You'll soon 
be wearing suits made partly out of skim 


milk, soybeans, peanuts, seaweed, bark, cel- 
lulose, plastics, and possibly even glass, and 


you won't even have to get used to it. The 
chances are, if your merchant didn't let you 
in on the secret you'd think you were still 
buying wool. 

This is the day of synthetics—and in tex- 
tiles as well as in other fields, the chemist 
is going to give you good substitutes for the 
materials you can no longer buy. If sheep 
can't grow enough wool to clothe both you 
and the Army, the chemist will take the food 
the sheep eat and grow wool in his test tube 
without the need and the delay of the mid- 
dleman. Samples of the magic show that the 
venture is a great success. 


There is cloth for suitings and overcoats 
made partly of rayon from cotton linters, 
Aralac processed from skim milk, Palco 
shredded from the bark of the redwood tree, 
and peanut fiber from the peanut kernel. 
Velon, which is a plastic, and soybeans are 
going into handsome, serviceable upholstery. 
Nylon scraps left from the manufacture of 
parachutes are used in other war materials. 
Fiberglas yarns are making colorful neck- 
ties, draperies, and bedspreads. Most of 
them can duplicate all the qualities of nat- 
ural fabrics, and many can add something 
extra. 

Scientifically, man-made fibers fall into 
four major classes: protein, which is a com- 
ponent of food; cellulosic, from cotton and 
wood pulp; true synthetics, from coal and 
air; and glass. Aralac, first of the usable 
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protein fibers to be _ intro- 
duced, is derived from case- 
in, which is about three per- 
cent of the content of skim 
milk. One National Dairy 
Products Corporation factory 
is producing about 5,000,000 
pounds of Aralac yarns this 
year and, blended with fur or 
wool, the synthetic has al- 
ready met wide acceptance in 
“felt” hats. It has turned up 
also as a blend with rayon, 
giving that cellulose fiber a 
woollike resilience. Aralac is 
like wool in every way, but is 
only about 75 percent as 
strong and needs a blend to 
make it wear. 

Henry Ford is producing a 
soybean protein fiber on a 
commercial scale (P.S.M., 
Aug. "42, p. 106). It has been 
used mostly in wool blends 
for upholstery materials, but 
successful experiments are 
being made in developing a 
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Extrusion is the essential process by which most synthetics are 
converted into textile fibers. Reduced to viscous liquids, they 
are forced through tiny holes in a nozzle, or spinneret, into a 
coagulating bath emerging as fine filaments. Some are woven as 
continuous filaments, others chopped and spun into staple yarns 








Plastic Velon is made into strong upholstery for 
autos and busses. It is waterproof, insectproof, 
and acidproof, and may soon be used in clothing 
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BLENDING combines two or more different 
staple fibers in one yarn. This attains a 
quality that neither fiber clone possesses 


he 


PLAITING combines a continuous-filament 
synthetic fiber with a natural-fiber yarn. 
The resulting thread is called plied yarn 
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MIXING one synthetic fiber with another 
or with a natural yarn may be done during 
weaving. One is the warp and one the woof 


suiting fabric. A couple of Scotch chemists 
have exhibited small swatches of a fabric 
half wool and half peanuts. It is softer and 
more pliable than soybean wool, and in other 
respects is much like both it and Aralac. 
From England come reports of a new fiber 
from kelp, or seaweed, utilizing the protein 
content, algin, which is a by-product from 


Nylon has been drafted by 
the Army, but in using it 


in parachute cloth 


of waste thread left 


over. 
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COTTON FABRIC 


WELDING is a method of making fabric from 
synthetic yarns without spinning or weaving. 
lt is still in the experimental stage. A 
natural fiber, such as cotton, is mixed with 
a cellulose acetate fiber and heated under 
pressure. At a high temperature the acetate 
welds the fibers together into a fluffy web. 
The mass is heated again, this time in an 
alkaline solution that converts the acetate 
fibers into cellulose, producing a woollike 
flannel. Synthetic yarns used for this are 
acetate rayon, nylon, and vinyl compounds 
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COTTON BACKING 


KNITTING cotton and nylon together in a 
single operation is a step in the production 
of nylon fleece. Nylon is looped (above) on 
a cotton backing, and the loops are then cut 
(below) by beatin. The free ends of nylon 
yarn give the fabric the nappy appearance of 
that shown at the bottom of the facing page 
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the extraction of iodine. Algin fabric is com- 
pletely fire-resistant: a swatch soaked in 
gasoline was set afire, and the blaze burned 
out without damaging the cloth. 

In Australia experiments are being made 
with fibers from animal muscle tissue and 
from leather waste. In occupied France, 
fabric called “Piloita” is made from sweep- 


there are bits into short 
staple fiber and 


These threads then twisted... 


are chopped up 
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50% RAYON 35 % ARALAC 50 % PALCO 50% PEANUT PROTEIN 
50% WOOL 65% WOOL 50% WOOL 50% WOOL 


Woollike fibers that never saw a sheep's back are being spun with real wool into blended fibers that 
make fine, warm fabrics. Here wool is used in four promising blends—with rayon made from cotton 
linters, with Aralac processed from skim milk, with Palco fiber shredded from the bark of the redwood 
tree, and with peanut fiber from the peanut kernel. They mark a big step forward in textile research 


ings of hair from barber-shop floors. The 
Germans and Japanese are reported to be 
working on a fabric made of fish, but they 
are keeping it secret, not even telling what 
the finished product smells like. 

Fiberglas, extruded in filaments 22/100,- 
000 of an inch in diameter, has electrical and 
chemical properties that have made it a 
“must” for war industries short of rubber 
and silk. It is fire-resistant, waterproof, 
wrinkleproof, and insectproof, and when no 
longer needed in the war effort will reap- 
pear on the peacetime market in drapes, 
bed spreads, tablecloths, and the like, and 
blended with silk or rayon in neckties. Be- 
cause it does not stand abrasion well and is 
cold, it has not yet been developed for use 
in clothing. 

Plastics can be converted into strong, 
warm textiles, and some have qualities of 
electrical and chemical inertness that no 
natural fiber can approach. The newest is 


. and spun ... @ handsome, 
into fuzzy and woollike fleece 
resilient yarn. that has a heavy, 
This soft spun even-textured nap 
Nylon is used 
in making... 
Nylon fleece on a cotton backing tailors 
well, as shown in the photograph above, 
and withstands wear. Though resilient, 
it tends to flatten in abrasion tests. 
Nylon for civilian use, however, will 


probably be restricted now that its man- 
ufacture has been frozen for war needs 
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Wool-and-peanut suiting 
in the test-tube stage. > 
The photomicrograph of - Oe 2s 
a cross section of the aes eae 
fibers shows a body of 

wool [A) and peanut 

(B) and cotton stripes 

of white (C) and red (D) 


Seuthern Regional Research Laboratory, U. S. Dept. of 


vinylidene chloride Velon, which looks much 
like a shiny, coarse horsehair. It is unaf- 
fected by water, most acids, insects, and rot, 
and is used for upholstery, drapes, hand- 
bags, luggage, and also, in a large-size fila- 
ment, for insect screening in place of cop- 
per. Its base is the same as that of plastic 
water pipes (P.S.M., Oct. "42, p. 73). The 


Here a good wool substitute, 18 percent Aralac 
and 82 percent spun rayon, is stretched to the 
breaking point, somewhat lower than that of wool 


Agriculture 


Firestone Rubber Company, in 
charge of its development, be- 
lieves that Velon can be mixed 
with cotton and wool as success- 
fully for suitings as for uphol- 
stery. 

Another plastic fiber with pos- 
sibilities is Vinyon, a copolymer 
of vinyl chloride and vinyl ace- 
tate. Like nylon, it is extruded 
in tiny filaments that can be made 
up into continuous-filament or 
staple-yarn fabrics. Its use in 
war work is largely in chemical 
processes where its resistance to 
chemicals makes it invaluable as 
a filter. Low heat resistance—it 
begins to get tacky at 150 de- 
grees Fahrenheit and can’t be 
ironed—is delaying its use as or- 
dinary fabric, but the American 
Viscose Company, which is de- 
veloping it in partnership with 
Union Carbide and Carbon, re- 
ports that this fault is being 
licked. 

Palco, the bark of the redwood, already 
used as a substitute for cork in manufactur- 
ing insulation (P.S.M. Jan. '43, p. 110), is 
also being shredded as a wool blender in 
blankets, heavy-duty Mackinaws, and felt 
hats, and as a mattress filler. Palco fiber 
is warm, resilient, tough, water-resistant, 
and cheap, costing six cents a pound to a 


Water that soaks into an untreated fabric, at the 
right below, is repelled by the Zelan-impregnated 
sample at left. The finish stands many cleanings 
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Rayon can duplicate any fabric on the market. Here, from left to right, it doubles as a lightweight 
worsted suiting with good dreping form, as a fresh and crisp sharkskin, as a fleecy wool-type fabric 
with a lofty nap, as a crease-resistant textured crepe, and as a permanently-marked, handsome moiré 


dollar for virgin wool, but is too 
short and coarse for use un- 
blended. 

Rayon, synthesized from the cel- 
lulose in cotton or wood pulp (and 
soon possibly from corn or milk- 
weed stalks), is the oldest artifi- 
cial fabric of them all. Consump- 
tion in the United States topped 
that of wool in 1941 when it had 
taken over the field of silk. It can 
duplicate any fabric on the mar- 
ket. 

The actual manufacture of all 
these test-tube fibers, with the 
exception of Palco bark, includes 
one controlling process, extrusion. 
After the raw materials of the 
synthetic fibers have been re- 
duced to viscous liquid, they are 
forced through a spinneret hav- 
ing a nozzle with several hundred 
pin-point holes, going from it 
into a coagulating bath where 
they solidify into web-fine fila- 
ments. 

Two new fabric finishes com- 
plete the roster of textile develop- 
ments. One is Du Pont’s Zelan, 
a long-chain nitrogen-complex 
liquid that is a semipermanent 
water repe:lent and may soon be 
used on raincoats made without 
rubber. The other is Koloc which, 
the United States Rubber Com- 
pany reports, more than doubles 
the life of cloth treated with it. 
Unfortunately a small amount of 
rubber is required in its manu- 
facture, and that will serve to 
keep it off the market until suffi- 
cient supplies of natural or syn- 
thetic rubber are again available. 


"Teddy-bear" cloth, just to the right, 
is cotton-backed wool for heavy coats. 
The all-rayon “brush-knit’" fabric, far 
right, gives other coats a warm lining 
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Fiberglas yarn drawn from marbles of unblemished glass has 
been woven into neckties like that above. Now in war work, 
it makes insulating tape for electric motors and generators 


Soybeans, versatile protein, are the source of the synthetic 
yorn at center. It is used with wool in upholstery fabrics, 
and its coarseness may be reduced to permit use in clothing 
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A seaman's most important safe- 
ty device is this rubber life 
suit distinctive features of 
Which are easily visible yel- 
low hood and gloves, weighted 
fhoes to keep him upright in 
the water, and a watertight 
Bpper. By pulling the wooden 
Enob of the zipper up to his 
feck, he can make the suit en- 
firely watertight except for the 
fostener at the neck, which re 
Mains out of water. A kapok 
¥est, shown below, adds to his 
Buoyancy. When in dangerous 
Waters, he pulls on the trov- 
fers of the suit, and keeps 
is sleeves tied at his waist 
@ he con get into it quickly 











This watertight safety bag, designed to carry 


the items shown below, can also be quickly in- 


flated by mouth to serve as a life preserver 


12 


What the well-equipped shipwrecked seaman now carries: {1} Wool cap. (2) Chamois leatherette shirt. 
{3) Tropical helmet. (4) Flashlight. (5-6) Cigarette tin; lighters. (7) Life-belt light. (8-9) Woolen mit- 
tens; leather gloves. (10) Jackknife; whistle. (11) waterproofing oil. (12-13) Sheath knives and spike 


BY BERNARD WOLFE 


hands on deck—man the lifeboats!”’ One 

minute Marty was standing watch on the 
graveyard shift, wondering if he really saw 
a streak of foam creasing the inky waters 
the next, the whole ship heaved and shud- 
dered and, with a terrible splintering crash, 
split in two. 

In a matter of seconds, or so it seemed 
to Marty, the deck he stood on was awash 
and he was going under. Worse yet, the 
lifeboats up forward were lost, and Marty’s 
hand had been badly crushed by a hurtling 


f WAS all over before you could say “All 
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piece of deck plate. But he was in very 
little danger. For one thing, he had a new- 
style kapok vest strapped tightly around 
his torso, and, in addition, his rubber life 
suit was half on, with the sleeves tied 
around his waist. In practically nothing 
flat he had his arms inserted in the sleeves 
and the helmet adjusted over his head. One 
yank with his good hand zipped the slide 
fastener shut up to his neck. His water- 
tight emergency safety bag, full of valu- 
able gear, was right beside him, and in an- 
other moment he had it hanging over his 
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Photographs by Robert F. Smith 





shoulder. Had he been caught without any 
other equipment, this little bag would have 
saved the day for Marty, for there was 
enough air trapped in it to support the 
weight of two m 2 in the water. 

What subsequently happened to this typi- 
cal seaman is now a common story among 
the gallant men of our merchant marine. 
With his air-filled life suit, his inflated 


bag, and his kapok vest, he had buoyancy 
to spare, and he wasn’t pulled down very 
far by the suction from the sinking boat, 
nor even by the davit guy wire that mo- 


mentarily coiled around his boots. As soon 
as he shot to the surface, he kicked himself 
upright, and the next moment he was flash- 
ing the red signal light clamped to the 
chest of his rubber suit. Some of his ship- 


mates who had managed to lower away one 
of the life boats aft were attracted by the 
flickering light, and soon had hauled him 
into their boat. Here there was an ample 
stock of sulfa drugs and other medicinal 
supplies in the emergency first-aid kit, and 
Marty’s hand was carefully attended to. 
Even better, the boat was equipped with 
a portable radio receiving and transmitting 
set. The ship’s radio operator had gone 
down with the vessel, but there was no 
difficulty in operating the radio, since it 
had an automatic signal which flashed re- 
peated SOS’s over the international-distress 
wave length to all ships at sea and coastal 
listening posts. This distress signal was 
picked up by a near-by Coast Guard sta- 
tion, which speedily dispatched a rescue 


At an Eastern training station, 
Merchant Marine cadets shown 
above are instructed in lower- 
ing a lifeboat from a pair of 
davits. At the left, a seaman 
‘models’ the clothes used on 
the Arctic run. These include a 
fur hood, felt mask, sheepskin- 
lined corduroy jacket, felt 
boots with rubber overshoes, 
and fleece-lined mittens. The 
drawstring-type Vaco life suit 
ot right has a special flash- 
light with a spring arrangement, 
shown below, which enables the 
wearer to signal passing ships 
and planes while he is adrift 





MERCHANT MARINE SCHOOLS 
TEACH MEN TO PLAY SAFE 


The United States Merchant Marine 
Academy at Kings Point, Long Island, 
N. Y., is only one of the Government's 
new cadet schools now training men 
from civilian life for ratings in the 
Merchant Marine service. The course 
takes about a year to complete, and 
gives an intensive training in the 
more important phases of seaman- 
ship. Most important of all at the 
moment are the studies in safety sea- 
manship—based largely on the ex- 
periences of shipwrecked seamen 
who have come back to tell how lack 
of proper equipment and insufficient 
training can take a heavy toll of lives 
in torpedoings and bombings. Ca- 
dets, in every stage of their training, 
are now studying and profiting by 
these experiences. Shown on these 
pages are some of the lifesaving 
methods that cadets must master be- 
fore certification. At left, they climb 
down ropes and cargo nets in an 
abandon-ship exercise. At lower left, 
a cadet jumps from the “deck” to the 
water in a rubber life suit. At bottom 


left, with his safety bag under his 
arm, he waits to be rescued, and be- 
low, his comrades haul him in safely. 











st-aid kits are also required equipment for all 
s and lifeboats. The watertight container shown 
low contains, among other necessities, sulfa drugs, 
nic acid, splints, gauze, scissors, forceps, om- 
nia, iodine, adhesive tape, cotton, and safety pins 





Sofety-At-Sea” 

at the New York headquarters 
National Maritime Union are those 
appearing at upper left. The Delta 
Morse-code signaling lamp above 
shows the telegrapher's key with which 
a shipwrecked seaman can flash the 
dots and dashes of a message to a 
passing ship. At lower left are some 
of the concentrated foods with which 
every lifeboat must be equipped. 
Among these are canned pemmican, 
sweet chocolate, malted-milk tablets, 
and biscuits. One of the most service- 
able pieces of equipment for every 
seaman who has to abandon ship is 
the Sculler automatic distress signal 
shown at the right. This canvas-cov- 
ered instrument requires no keys or 
switches to flash its signal. Simply 
turning it right side up forces down 
an internal weight which makes a 
contact and lights the bulb. It 
is watertight and extremely durable 


boat. There was no trouble in finding the 
lifeboat a few hours later, because Marty's 
comrades kept shooting up brilliant red 
parachute flares from their signaling gun. 

Today, a little more than a year after 
the opening shot of the war, the United 
States merchant marine has become expert 
in meeting all emergencies at sea, and is 
being equipped with a host of lifesaving 
devices which bid fair to make it the safest 
merchant fleet in the world. 

How this safety streamlining was accom- 
plished is a story of close co-operation be- 
tween the Navy, the Coast Guard, the 
Maritime Commission, the War Shipping 
Administration, and hundreds of sailors in 
the maritime unions—men like Marty and 
his mates who came back from sea with 
recommendations based on first-hand ex- 
perience. Early in the war, the National 
Maritime Union, for example, drew up a 
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The “doughnut” raft below is used when lifeboats and 
rafts are unavailable. Made of canvas-covered cork, 
it has a rope-supported submerged platform for use by 
injured or exhausted men. Rope coils attached to the 
sides permit men in the water to hold onto the raft 


Lifeboats riddled with machine-gun bullets add to 
seamen's difficulties. Two kinds of plugs are used 
to stop up the holes: a wooden conical plug which 
will fit into almost any size bullet hole; and a 
metal plug whose toggle bar opens on the outside 
of the hole, allowing washer to be screwed tight 


safety program designed to save lives, 
ships, and cargoes from avoidable loss. In- 
cluded in this program were urgent pleas 
for better loading of ships; the proper 


provisioning of lifeboats; the installation on 


all merchant ships of lifesaving suits, rafts, 
and defensive arms; the reconditioning of 
quarters to accommodate Navy gun crews; 
compulsory lifeboat and fire drills on every 
boat before leaving port; the keeping of 
lifeboats swung out on their davits at all 
times; the establishment of an adequate 
coast patrol through the requisitioning of 
small private craft; the organization of 
safety committees aboard all ships; and a 
thorough training program for new men. 

Government experts, engaged in elabo- 
rate research on their own, listened care- 
fully to the men who man the ships and in 
many instances adopted their suggestions. 
Government agencies then swung into ac- 
tion by drastically tightening the regula- 
tions covering equipment and behavior on 
board merchant vessels. Local Merchant 
Marine inspectors in every port, operating 
under the Coast Guard, went over every 
ship from stem to stern, checking the safety 
equipment and supervising the installation 
of new gear. The Division of Training of 
the War Shipping Administration, under 
Telfair Knight, director of the division,and 
Captain R. R. McNulty, assistant director 
and supervisor of the Merchant Marine 
Cadet Corps, has set up 13 centers for 
the training of thousands of men. Some of 
these centers are cadet schools which are 
training men from civilian life and seamen 
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up from the fo’csle for both licensed and 
unlicensed ratings in the Merchant Marine. 
Others, like the huge Sheepshead Bay Mari- 
time Training Station at Oriental Point, 
N. Y., are preparing men to be stewards, 
deck hands, and boiler-room apprentices. 
In every school a strenuous Safety Seaman- 
ship Program has been instituted. 

The United States Merchant Marine 
Academy—located at Kings Point, L. I., on 
the luxurious grounds that were formerly 
the estates of Walter P. Chrysler, Nicholas 
Schenck, and the late movie star, Thomas 
Meighan—is typical of the Government’s 
cadet training centers. Entrance require- 
ments are every bit as tough as the Navy’s. 
Only high-school graduates of good char- 
acter, and who can pass stiff physical and 
intelligence tests, are admitted. Cadet offi- 
cers, taken from civil life, receive 10 weeks 
of preliminary training, then spend six 
months at sea, and finally return to school 
for six to eight months of additional in- 
struction. Their classes cover naval science, 
seamanship, navigation, cargo loading, ship 
construction, lifeboat certification, and a 
heavy dose of Safety Seamanship—in other 
words, a course of study that runs the 
whole nautical gamut. 

Before certification, the cadets go through’ 
a four-hour drill which simulates the actual 
conditions of a vessel under fire. This is 
the acid test, and it takes real proficiency 
to survive it. Some of the men, designated 
as casualties, are lowered into lifeboats and 
given first-aid treatment while the crew 
is pulling away (Continued on page 214) 
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SCIENCE HAS DISCOVERED UNDREAMED-OF WAYS TO 


By HERBERT ASBURY 


LTHOUGH man has manufactured 
glass for some 10,000 years, he still 
doesn't know precisely what it is or 

how to describe it accurately. The scientist 
may call it “a super-cooled liquid,” or “an 
amorphous solid,”’ but these and other defi- 
nitions don't describe glass in the sense that 
H.O, for example, describes water. No true 
chemical formula for glass is known, be- 
cause its chemical constitution and molecu- 
lar structure are mysteries which not even 
the microscope and the X-ray have been 
able to solve. 

From remotest antiquity this mysterious 
substance has been used by man for his 
safety, comfort, and adornment. Artifacts 
of obsidian, glass manufactured by nature 
through volcanic action, have been found 
in almost every country of the world. The 
Savage of the Stone Age chipped knives and 
spearheads from fragments of obsidian, and 
as early as the Bronze Age the substance 
was sold and bartered as an important arti- 
cle of commerce. For thousands of years it 
was in demand for weapons, jewelry, and 


mirrors, but its importance began to decline 
when the first artificial glass appeared 
about 8,000 B. C. 

In the modern world glass is everywhere. 
We drink from glass and preserve our food 
in it. We look through it, into it, and use it 
for protection from the weather. It enables 
the optical scientist to measure and con- 
trol light, and the astronomer to see and 
photograph the planets and the stars. It 
makes possible the spectroscope and the 
microscope, the cathode-ray tube and the 
X-ray machine, and the myriad instruments 
of a great research laboratory. A world 
without glass would be dark, dreary, and 
uncomfortable; to millions it would also be 
blurred and dangerous. 

The pace of technological advance in the 
glass industry has been tremendously ac- 
celerated by the war, and American manu- 
facturers are producing new types of glass 
which are not only proving satisfactory 
as substitutes for critical materials, but are 
being used in the actual fabrication of 
weapons. Perhaps the most important of 
these discoveries have been made in optical 
glass, the manufacture of which is one of 
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oF A THOUSAWO Uses 


USE GLASS—BUT STILL HASN’T FOUND OUT JUST WHAT IT IS 


America’s most carefully guarded military 
secrets. In this field the new glasses have 
enormously increased the efficiency of our 
range finders, detection devices, aerial 
cameras, and other precision instruments 
used by the armed forces. One new glass is 
being ground into lenses which will enable 
observers to look directly at the sun with 
clear vision, and so spot dive bombers and 
other approaching aircraft. Another will 
blot out all reflected glare, but the lens 
ground from it :an be rotated by hand to 
exclude as much light as desired. A third, 
the first glass made without sand, has a 
much higher refractive index than any 
glass previously manufactured. Applied to 
aerial cameras, it will give better definition 
and cover a larger area with no loss in lens 
speed. 

New uses for glass in ammunition, ard in 
the actual manufacture of ordnance, are 
of equal importance, but cannot be re- 
vealed. Two of the country’s largest glass- 
makers, Libbey-Owens-Ford and Pittsburgh 
Plate Glass, are making a glass up to four 
inches in thickness, which will stop a .50 
caliber bullet, and are fabricating housings 
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for pilots and bombardiers out of bent lami- 
nated safety glass. A year ago both of 
these glasses were considered impossible to 
make. 

To alleviate a shortage of cork for low- 
temperature insulation, and of magnesia, 
asbestos, and other materials for high 
temperatures, the Pittsburgh-Corning Cor- 
poration has developed Foamglas, (P. S. M. 
Nov. '42, p. 49). 

The Corning Glass Works are making 
automobile batteries of glass for the first 
time, using their famous heat-tempered 
Pyrex, and are thus conserving lead and 
rubber. Various metals are being saved 
by the use of glass springs for stresses of 
2,000 pounds per square inch. In many 
respects glass is superior to steel for this 
purpose. It is more truly elastic, retains 
its elasticity over a broader temperature 
range, is immune to acids, and is appar- 
ently immune to fatigue. One such spring 
showed no signs of failure after 8,000,000 
defiections in a sulphuric-acid mist. 

Extensive use of the new fiber glass for 
heat insulation and interior finishing in 
ships and airplanes is (CONTINUED) 
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Glass making starts with precise weigh- 

ing of silica, limestone, and other in- 
gredients. Here the operator is keeping his 
eye on the delicate scale as he lets a hand- 


ful of material dribble through his fingers 


Shown below is one of the long cast-iron 
tables on which the plote glass will rest 
during grinding and polishing. Plaster of Paris 
is spread on the table to jhold the glass se- 
curely when the table is pushed under the 
bottery of grinders shown in the background 
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The batch of ingredients is now put into huge 


clay pots which are inserted in 
perature furnace. Merely by varying 
that go to make up the batches, 


this 
the 


high-tem- 


materials 


the Corning Glass 


Works manufactures as many as 300 types of glass 


5 Looking like enormous phonograph 
swiftly on turntables, this series 


disks, spinning 
of polishing 


wheels puts the finishing touch to the surface of the 


the 
For 
iron 


glass has 
abrasives, 
oxide in 


glass. Prior to this, 
from rough to smooth. 
in the grinding, and 


been ground 
sand is used 
the polishing 





From the furnace, the molten glass is carried to this machine by means of cranes. Here the glass 
is shown being poured from a pot into the rollers which flatten the glass to the desired thick- 
ness. As soon as this thickness is attained, the hot glass is passed along on rollers to the anneal- 
ing room—a long brick tunnel through which the glass moves slowly. In this manner the plate 
glass is carefully cooled, finally emerges as rough glass, and is ready to be ground and polished 


6 Following the polishing process, the glass plates are washed and dried, and then by means of rais- 
ing and lowering platforms, they are stood up on edge and carefully examined by highly trained 
inspectors. Should imperfections occur, they are marked on the glass, which is then sent to a room 
where it is cut on automatic machines. When the imperfections have been eliminated, the glass 
is ready for shipment. Although the entire process is one of delicate measurements and skillful 
operations, from the time of the melt to cutting the glass for market it actually takes but a few hours 








estimated by the Navy to have saved 6,000,- 
000 pounds of aluminum in the first eight 
months of the war. This glass is also be- 
ing utilized for camouflage, is replacing 
asbestos in electrical equipment, and is be- 
ing spun into textiles for military purposes. 
Improved manufacturing methods now per- 
mit the glass used as electrical insulators 
to be formed into intricate shapes having 
threads, holes, and other design details. 
Glass plumbing is beginning to replace lead, 
steel, and copper, and a new tempering 
treatment makes the glass pipe suitable for 
hot-water service 

Two discoveries in particular have helped 
make these applications possible and hold 
great promise for the future. They are an 
extremely hard plate glass manufactured 
under various trade names by the Pitts- 
burgh Plate Glass Company and others, and 
a 96-percent silica glass developed by H. P. 
Hood and M. E. Nordberg of Corning Glass 
Works. The importance of the latter glass, 
the discovery of which has been hailed as 
one of the outstanding scientific achieve- 
ments of the century, lies in the fact that it 
is almost pure fused silica, and very nearly 
closes the gap between glass and quartz. 
It has unusual chemical stability, an ex- 
tremely high softening point, remarkable 


transparency to infrared and ultravioiet 
radiation, and great resistance to thermal 
shock; it can be heated white-hot and 
thrust into cold water without damage. 

In devising methods of manufacturing the 
96-percent silica glass, Hood and Nordberg 
found that they could begin with a boro- 
silicate glass of about 75 percent silica. 
This was of great importance, for it en- 
abled them to avoid the high temperatures 
necessary to melt a glass of very high silica 
content. The melting point of the high 
crystal form of silica, for instance, is 1,710 
degrees centigrade, which can be reached 
only in specially built furnaces. After melt- 
ing the borosilicate glass in the usual man- 
ner, the product is subjected to a heat 
treatment which causes it to separate into 
two distinct phases, one of which is very 
high in boric and alkali oxides and is soluble 
in 3N-HCL, or 5N-H,SO,, at about 98 de- 
grees centigrade. After being immersed 
in one of these solutions one day for each 
millimeter of thickness, the soluble phase 
is completely leached out, but the other, 
which is almost pure silica, is not affected. 
The glass is then washed and dehydrated at 
high temperatures, a process which causes 
it to shrink about 20 percent and closes all 
of the large number of minute pores. The 
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result is a nonporous, transparent glass. 
Because of the remarkable method of man- 
ufacture, it is generally known at Corning 
as “resurrection glass.” 

The new hard glass, a tempered plate 
glass made by a quick annealing process 
which neutralizes the forces of expansion 
and contraction, has many of the charac- 
teristics of the 96-percent silica glass, and 
in other respects approaches the glass- 
maker’s dream of malleable glass. It can be 
bent while in a plastic state and tempered 
in almost any shape and at any desired 
angle. It is 4'2 times as strong as ordinary 
plate glass, and is heat resistant up to 
550 degrees Fahrenheit. A pane of this 
glass, resting upon a cake of ice, is not 
damaged when molten lead is poured upon 
the upper surface, while a two-pound steel 
ball, dropped from a height of six feet, 
will bounce off without leaving even a 
scratch. A sheet of hard glass, supported 
only at the ends, will hold a _ three-ton 
elephant. 

A surprisingly large number of chemi- 
cals, each of which must be as nearly pure 
as possible, enter into the composition of 
the various types of commercial glass made 
in the United States, but most of them 
are added to the melt in small quantities to 


THE ‘‘IMPOSSIBLE’’—AND PROMISES TO DO A LOT 


This evaporation dish is one of 
the first of the 9%6-percent-silica 
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give the glass certain definite chemical and 
physical properties. The basic ingredients 
of every mixture, or batch, are silica, or 
sand, to the extent of from 60 to 80 per- 
cent by weight; limestone, burned or raw, 
about 13 percent; and soda ash in approxi- 
mately the same proportions. Two other 
substances which are almost always in- 
cluded are sodium sulphate, to reduce the 
amount of seed and bubble and act as a 
refining agent; and cullet. The latter is 
glass of the same composition left over 
from a previous melt. It assists in the melt- 
ing, and bears about the same relation to 
glass making as scrap iron does to the 
manufacture of steel. 

If the glass scientist wants to increase the 
permanence and viscosity of a glass, he 
adds a little aluminum oxide to his formula. 
Barium is used in special optical glasses 
to increase the index of refraction. Boron 
will both increase the fusibility of glass and 
reduce the coefficient of expansion. Cerium 
helps cut out infrared radiation. The num- 
ber of different glasses manufactured is 
even larger than the number of substances 
which may enter into their composition. In 
an average year one company alone, the 
Corning Glass Works, will melt almost 
300 different types of glass. 
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ANTHROPOLOGY SHOWS YOU 


What does the American 
flyer look like? Here are 
the measurements of the 


== TYPICAL 
wm eevee = AMERICAN 


Arm span 71% inches. 


Reach 35 inches. 

Shoulders 17% inches. 

Chest diameter 8 inches. 

Waist diameter 8 inches. 

Chest circumference 36% inches. By HICKMAN POWELL 
Waist circumference 30 inches. Photographs by Wittiam W. Morris 


Head (7% hat) 22% inches. . 
war it was 


. HORTLY after America entered the 
; 1 
Biceps 11% inches. S discovered, in the testing of an experimental 


Forearm 9% inches. bombing plane, that while a flyer of average size 

igh 20% inches. could easily squeeze through the escape hatch to 

7 bail out of the ship, a big flyer could not possibly 

alf 14 inches. make a jump without first taking off his parachute. 
eight, seated 36% inches. The hatch had been made too small. 


ack to knee, seated 23% inches This embarrassing “bug” was immediately cor- 
’ . > . 
rected by the manufacturer, but meanwhile it had 


nee to floor 21% inches. performed an immensely useful service. It had em- 
eadth of seat 14 inches. phasized and dramatized an important fact which 
ot length 10% inches. was beginning to be realized at the Aero-Medical 
: Research Laboratory at Wright Field: designers of 

‘and length 7% inches. flying equipment did not have cosuahh theca. knowl- 
edge of the shape and size of the young men who 

were going to use it. (CONTINUED ON PAGE 100 


Anthropology plays its part in the design of flyers’ masks. Finishing touches are put on one of 
Here Lieutenant Randall checks a model with sliding calipers the clay heads in the Army's series 











Plaster cast of the average 
U. S. flyer’s head, in profile 
and three-quarter view, taken 
from measurements of |,871 men 





~ en nen ene allie Allie alltime, § 





a ae 


a 





dimensions of 





flyers They 





the ones measured 
whose nasion - menton 


nose root to ch 


tip) span came. within ‘ } 


om meter of that i. ‘ 
of the typica flyer : 
on the preceding page ~ a 

ai, 


hort * 
ww tok ‘ 
+} 
at 
were 
T 
y / he 
‘ + 
din 










































the omposite 
maximum dimensions 

the same group o 
1.453 nasion - mentons 
Oddly enough, this 
one resembies a Romar 
emperor, Head II is a 
hatchet face, and the 
typical boy could we 


pose for collar ads 
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To complete the seve 
5 ’ heads, this one is a 

composite of the 16 
longest faces among 
those studied Their 
nasion-menton spans 





were all from 138 to 


145 millimeters The 
Army has given sets j 
to mask-makers, the : 


Navy, and our Allies t 





To avoid trespassing on the flyers’ physi- 
cal limitations, as designers strained to 
make the best use of every ounce and inch 
of an airplane, it became more and more 
important to have such knowledge. 

In one special field it was immediately 
and urgently needed—the design of oxygen 
masks for high-altitude flying. This kind 
of flying has been made possible by im- 
provement in oxygen equipment no less 
than by development of engines and planes; 
but the masks in use are still far from per- 
fect, even though the late models are 
guarded as prime military secrets. One 
great problem is to design a mask, prefer- 
ably not of rubber, which can be turned out 
by mass production in as few sizes as pos- 
sible and will operate with a minimum of 
leakage on the great variety of faces to be 
found on the thousands of flyers in the 
Air Forces. 

When Thunderbolt meets Messerschmitt 
at 30,000 feet, a mere one-percent advan- 
tage in mask efficiency may well mean the 
difference between victory and death. And 
mask efficiency is a matter of anatomy. 

Col. Otis O. Benson, Jr., chief of the 
Aero-Medical Laboratory, consulted Prof. 
Earnest A. Hooton, the noted physical an- 
thropologist of Harvard University, and 


together they worked out a program of re- 
search aimed to classify the physical char- 


acteristics of the American flyer. Hooton 
picked out four of his star students, ex- 
perts at using calipers, spreading 
calipers, anthropometers, and other pre- 
cisely scaled instruments for measuring the 
topography of the human body. Last Feb- 
ruary they set to work in two teams at Air 
Force replacement centers, making detailed 
studies of the heads, limbs, and bodies of the 
young men entering the Air Forces. 

Today the first tangible results of that 
study are embodied in seven sculptured 
heads, representing precisely measured 
composites of all the types of faces found 
among 1,871 young men. Graduated from 
long to short, the seven heads present a 
graphic demonstration of the broad range 
required in a satisfactory form-fitting oxy- 
gen mask. 

Since autumn, plaster replicas of these 
seven heads have been in service in the de- 
signing manufacturers of 
oxygen equipment, serving as embodied 
specifications. Varied as the faces may 
seem, they actually represent a simplifica- 
tion of the problem, for in relation to the 
physiognomy of the people as a whole, 
flyers run pretty much to type. Earlier 
advances in mask design were made almost 
entirely by medical doctors who, lacking 
any large group of aviators as models, tried 
out their devices on the faces of hospital 


slide 


rooms of all 


100 


patients. Obviously the air force cadets, 
selected for youth and physical fitness, will 
have a different range of facial contours 
from any collection of invalids. 

Engineers working on mask design are 
able to mold their experimental masks di- 
rectly on the faces of the plaster casts, 
knowing that with certain allowances for 
flexibility they can fit almost anybody in 
the air force. 

Dominant among the seven heads is the 
central figure, designated as Head I, repre- 
senting the average flyer, the grand mean 
of all the measurements taken from the 
1,871 specimens. By luck rather than by 
artistic intent, he turned out to be the best- 
looking one of the lot, with a strange re- 
semblance to both the Prince of Wales and 
the Arrow Collar Man as they appeared in 
the early 1920's. As the composite of the 
youngsters who have just lately been get- 
ting their wings, he is the American Flyer: 
1943 Model. 

The creation of these heads, which is 
merely the first step in the building of life- 
size manikins embodying airmen’s physical 
characteristics, represents a _ fortuitous 
blending of practical engineering and pure 
science. They are the result of the collab- 
oration of the young man who is probably 
America’s foremost expert on the anatomy 
of the gorilla, and the plastics-industry pio- 
neer who invented the “Frank Buck hat,” 
now the standard tropical helmet for the 
American and British armies. 

By last July, when the statistical analysis 
of all the measurements was complete, the 
anthropology team had dwindled to one 
man, now a second lieutenant in the Air 
Forces, 29-year-old Dr. Francis E. Randall, 
from New Philadelphia, Ohio. At Western 
Reserve University, Randall had specialized 
in comparative anatomy, working with 
Prof. T. Wingate Todd, who had the great- 
est collection of gorilla skeletons in this 
country. When Todd died, Randall con- 
tinued his work. When the Japs struck at 
Pearl Harbor, he was just putting the finish- 
ing touches on his Harvard Ph. D. thesis, on 
“Growth in Gorillas.” One gathers, talking 
with him, that Randall felt pretty much 
out of things, as though his specialty were 
far from wartime realities. But no sooner 
had he finished his studies than the Army 
grabbed him, to put his special training to 
work on the quest for the perfect mask. 

When Lieutenant Randall presented his 
report last summer, senior officers looked at 
it with a blank, bewildered stare. It com- 
prised numerous closely typed pages of 
little else but figures, about as intelligible 
as Egyptian hieroglyphics. 

“Now you've got it, what are you going to 
do with it?” a general finally managed to say. 
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Designing an impromptu mask for one of the head 
models in the set of seven made to measurements 
that will fit the entire range of faces in the 
Army Air Forces. In stratosphere flying it is 


important that the oxygen masks allow no leakage 


The men at Aero-Medical had a quick an- 
swer. Turn these figures into sculptured 
figures. The value of such figures was al- 
ready apparent. At Wright Field they had 
been using, as a model for trying out 
assemblies of mask, goggles, earphones, and 
helmet, an aluminum head which a sculptor 
had made for the purpose. It was a good, 
anatomical head of an individual, but 
measurement now showed it to be far from 
the norm of the Army aviator of today. 
The thing to do was get a sculptor quick. 

A noted sculptor was called on the long- 
Gistance phone. How quickly could he pro- 
duce five heads, made to measure? The 
artist said it would take at least two 
months; he couldn’t do it a bit sooner. The 
Army reluctantly said he wouldn’t do. They 
had to have speed. 

Then a Wright Field engineer spoke up. 
He knew a business man in Chicago who he 
thought could do the job, G. Walter Bork- 
land, president of the General Plastics Cor- 
poration. As a sculptor Borkland was only 
a talented amateur, who practiced the art 
as a hobby, but he was a professional with 
modeling clay. He was in the habit of de- 
signing such things as transparent plastic 
lighting fixtures, rapidly and strictly to 
specification. He was ingenious, as shown 
by his develop- (Continued on page 223) 
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G. Walter Borkland, head of a plastics company 
and designer of many oxygen masks, fits this one 
to! the contours of the model face. He made the 
original clay models of the heads themselves to 
the measurements furnished by Lieutenant Randall 


And now the finished mask covers the entire face 
up to the goggles, a precaution against freezing 
cheeks in sub-zero temperatures. It has space 
for a microphone, and is also provided with an 
escape valve over each cheek for the exhaled air 








AIRPLANE CONTROLS can now 
be studied, and their opera- 
tion quickly learned, with the 
scale model shown at the 
right. Here an aviation stu- 
dent at Franklin and Mar- 
shall College, with his hand 
on the “stick” and his feet 
on the “pedals,” puts the 
model through precisely the 
same maneuvers that he will 
have to perform in an actual 
plane. Although he may have 
had considerable ‘black- 
board” training up to this 
point, it isn’t until he gets his 
hands on the model that he 
sees for himself exactly what 
happens to the plane when 
he manipulates the controls. 
3esides helping him in the 
essential factors of timing 
and co-ordination, the model 
plane does something even 
more important— it gives him 
the “feel” of a plane. 


TEST RUNS on new Pratt & Whitney air- 
plane engines are now being utilized 
to generate electricity in one of the 
company’s New England plants. By 
means of equipment developed by 
engineers of the company and General 
Electric, the engines, instead of turn- 
ing propellers during their testing, 
now turn generators and pump elec- 
tricity into the plant's power system. 
Lines run from the engine to dials and 
indicators in a soundproof room 
where operators study the readings to 
determine performance. 
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PLASTIC SCABBARDS for bayonets, which will help 
to lighten a soldier's equipment, are now being 
issued to U.S. troops in all parts of the world. 
Made of Tenite, a plastic material made from 
cellulose acetate butyrate, the new scabbard, 


besides being light, is tough and durable, and 
comes as a welcome replacement to the old scab- 
bard which was made of leather and wood. It 
col.vrms in every detail to Army requirements, 
and can stand hard service in any climate. 





HANDLEBARS attached to a 
.50 caliber antiaircraft ma- 
chine gun make firing the 
weapon seem much like rid- 
ing a bucking motorcycle 
at high speed over a bumpy 
road. The photograph at 
the right, taken on a patrol 
vessel somewhere on the 
Pacific, shows a_ steel-hel- 
meted Coast Guardsman in 
action. 

As compared with aiming 
by a shoulder rest, the han- 
dlebar grip is said to be 
less fatiguing to the gunner, 
since the bars absorb some 
of the vibration of the gun. 
It also allows better lever- 
age and freer sweep for fol- 
lowing fast-moving planes 
across the sky. 

The trigger mechanism is 
operated by means of a 
squeeze grip on one of the 
handles, just as the throttle 
of a motorcycle is controlled 
by one of the rider’s hands. 


A Coast Guardsman "rides" a 
machine gun on patrol in the 
Pacific. The antiaircraft weapon 
is aimed by means of handlebars 


AIR-RAID WARDENS and other 
civilian-defense workers have 
enlisted an “electric sentry” 
manufactured by the Zenith 
Radio Corporation to listen for 
urgent telephone calls. A trans- 
mitter unit plugged into an out- 
let near the phone, as below, 
relays the ringing of the bell to 
a receiver unit plugged in any- 
where about the house. 


RUBBER FROM THE FARM has become a reality with com- 
mercial production of Agripol by Reichhold Chemicals, 
Inc., Detroit, Mich. Made from soybean oil and ethyl 
alcohol, the chemurgic rubber is not now offered as a 
substitute for natural rubber in automobile tires but 
will be used for many industrial and domestic purposes. 
Clinton Braidwood, one of the developers, is shown 
witt a sample of Agripol. Before him are jars of the 
ingredients and lumps of raw rubber made from them. 
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COMMAND BOATS for 
use by the Army in 
the landing of inva- 
sion forces are one 
of the many types 
now being turned 
out by Chris-Craft 
412 feet long, and 
particularly seawor- 
thy, the boat carries 
guns fore and aft, 
and has been espe- 
cially designed to 
meet all  require- 
ments of transport- 
ing officer personnel. 
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THE “SENTINEL” is the Army’s 
latest fast-climbing, highly ma- 
neuverable liaison plane. Capa- 
ble of landing in or taking off 
from a cow pasture, it has been 
designed to hover at low speeds 
so that its observer can “hang” 
in the air to direct artillery fire 
and troop movements by radio. 


UNDERGROUND production of air- 
craft is speeded up in this Brit- 
ish plant by means of a tiny 
railroad which carries parts 
from one shop to another. Visit- 
ing American plane builders are 
shown getting a ride. 
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Drawings by Gus Mager, based on an 
exhibit at the American Museum of 
Natural History 
MOTHER NATURE was the first war 
inventor. To protect her crea- 
tures against their enemies, or 
to help them hunt their prey, she 
has provided them with weapons 
and tactics that in many cases 
anticipated the vaunted “new 
weapons” of modern human war- 
fare. The skunk was a past 
master of chemical warfare long 
before men ever thought of us- 
ing gas to demoralize their ene- 
mies; warring ants display or- 
ganization worthy of larger bel- 
ligerents. In many weapons man 
has consciously copied nature; 
in others he has arrived scien- 
tifically at results she achieved 

through evolution. 
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SMOKE SCREENS are old stuff to the octopus. 
When he finds himself in a tight spot, he ejects 
a fluid that clouds the water and allows him 
to maneuver unseen. Use of smoke to hide the 
movements of naval vessels or ground forces 
is merely a human adaptation of this old trick 


FLAME THROWERS would not AIR-RAID SHELTERS are im- 


impress the cobra. He squirts his provised on the spur of the mo- 


venom into the eyes of any unwary fox or ot! er ani- ment by lizards, which burrow into the ground when 
mal that molests him. One squirt is usually enough feathered Stukas dive after them in search of a meal 


CAMOUFLAGE is one of nature's favorite strate- ARMOR PLATE on tanks and other war machines is @ 
gems. Lizards, birds, and other creatures are marked direct steal from old shellbacks such as the turtle, 
to match the ground or vegeta- Even the lines of his one-piece, 
tion in their normal habitat. Man rivetless turret could serve as a 
can learn many tricks from them model for a modern juggernaut 











Stitcher Speeds Surgical Sutures 


N ADAPTATION of the sewing ma- 
A chine’s “uninterrupted thread supply” 
to surgical suturing has resulted in a new 
stitcher that cuts precious minutes from 
operating time and eliminates the danger 
of spreading infection. The secret of the 
instrument's speed is that the needle can 
shuttle back and forth without stopping 
for fresh thread with every stitch. When 
it is inserted, the needle is driven in only 
far enough to allow the surgeon to catch 
the loop of the suture, so that no part of 


A wide variety of su- 
tures can be performed 
with this “double-eyed” 
needle. At the upper left 
continuous” 
upper right, 


an interrupted suture 


s shown a 
suture; at 


At right is the sutur 
ng unit complete with 
needle holder, needles 
spools for the thread 
and the metal case with 
ts bayonet attachment. 
Below, a diagram 
of the new 


view 


nstrument 





the thread is needlessly contaminated. The 
surgeon then knots the thread, snips it with 
the sharp lance point of the needle, and, 
with a slight pressure of his thumb, releases 
sterile thread for the next stitch. 

A novel feature of the suturing unit's 
metal container, which has been designed 
for military use, is a bayonet that can be 
extended from the side of the case and driv- 
en into the ground. The surgical stitcher 
was developed by the Singer Sewing Ma- 
chine Company. 
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War Drafts Young Scientists 


OUTHFUL student scientists are now 

getting a real break at the Alexander 
Smith & Sons Carpet Company in Yonkers, 
N. Y., largest carpet manufacturers in the 
world. Looking ahead to the time when 
their technical personnel would be reduced 
by war demands, the Smith company 
last summer began employing, as 
“junior specialists,” Yonkers High 
School seniors who had shown a 
marked proficiency in science 
courses. The aptitude that these 17- 
year-old students—four boys and one 
girl—have shown in jobs of physical 
and chemical testing has surpassed 
all expectations, and the company 
now plans to make use of additional 
students in other types of scientific 
work. 

One of the reasons the youngsters 
get such a kick out of their work is 
that, aside from their own scientific 
interest, they realize that the ma- 
terials they are testing will be used 
to make canvas duck and blankets 
for our fighting men all over the 
world. Another reason is that they 
don’t get a chance to get bored, for 
the company periodically shifts them 
from one job to another, the theory 
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Because he's at “math,” 
this high-school senior is 
doing ins work in a 
plant war materials 


being that they are to be given a broad, 
general training in laboratory procedure. 

The only hitch to the plan is that these 
young scientists might be drafted. But as 
the authorities point out, what they learn 
now will help them when the war is over. 


Another Yonkers High School student, Rebecca Moskowitz, 
learns how to make microscopic inspection of rayon fiber 


107 





Ready to shoot—with film or Tommy gun. Part of the crew of one of the Army's new mobile photo assign- 
ment units atop their carryall. Specially trained crews like this are with our troops on all fronts 


DAREDEVIL CAMERAMEN 
SHOOT HISTORY’S MOST 
PHOTOGRAPHED WAR 
By JACK O'‘BRINE 


AMOUFLAGED machine-gunners 
wriggle to the edge of a thicket and 
a clearing below. We see 
faces at close range—strong, alert 
faces with the same purposeful glint as 
their guns. Then we get a view of the 
other side of the small valley where a sec- 
ond machine-gun detachment is crouching 
The men strain forward, 
fingering the triggers of their guns. A big, 
heavily armed reconnaissance car crawls 
into the clearing, and is immediately en- 
veloped in a crisscross of machine-gun fire. 
Its occupants slump. Several tumble to the 
ground. The car jerks to a halt, and the 
two ambush parties take over. The image 
another “war picture” has ended. 


peer into 
their 


among the trees. 


fades; 
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But this is the real thing. Thanks to some 
unsung newsreel hero, we have glimpsed a 
distant battle scene from the safety of an 
air-conditioned American theater. 

We pick up our morning newspaper. Black 
headlines tell of a new offensive, and there 
before our eyes rises the smoke of battle in 
a four-column picture. A photographer was 
on the job. A big warship is attacked and 
battered into a flaming mass of steel. There 
it is before us. We see our own tanks 
blasted and blasting the enemy; we see our 
own planes roar over their targets; we see 
enemy planes attack and fly away, or fall 
smoking from the sky. Lensmen inside and 
outside of our armed forces are risking 
their lives daily to show us what's going on. 

This is the most photographed war of all 
time. In the first World War we were lucky 
to get views of our troops marching off to 
war, of our convoys sailing, of generals 
meeting far behind the front, of Y.M.C.A. 
doings and Red Cross parties. Once in a 
while we saw a picture of some shell-shat- 
tered buildings, but never did we get a pic- 
ture of actual combat. That last touch of 
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One of the greatest pictures to come out of the war is this shot made by a fighting U.S. Navy photog- 
rapher at the height of the sneak Japanese attack on Pearl Harbor. His lens caught the destroyer Shaw 
os her magazine exploded, sending billows of flame and rocketlike streamers into the smoke-black sky 


Another remarkable Navy picture shows the tanker Saga soon after the torpedo of an Axis submarine 
set her ablaze in the Atlantic. The fire was later brought under control, but not before the aerial camera 
had recorded the scene. Naval photographers are documenting history's greatest clash of sea power 











On the Russian Front: a Red 
Army photographer risked his 
life for this shot of a high- 
powered rifle blasting a tank 


U.S. Marines about to land in 
the Solomons. A newsreel man 
attached to the expedition 
got this view of the convoy as 
it approached Guadalcanal 
with crews manning guns and 
men ready to go over the side 
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One of the most remarkable amateur photographs of the war shows the scuttling of the German pocket 
battleship Graf Spee off Montevideo on December 17, 1939. The end of the marauder was snapped by 
a passenger aboard a neutral vessel that happened to pass the scene shortly after the German com- 
mander, Capt. Hans Langsdorff, had stood in a launch and set off the explosion with an electric switch 


realism was saved for the fighting forties. 

Behind the film front of World War II 
is a story of courage and cunning, skill and 
sacrifice. Hitler was the first world leader 
to discover in films a new weapon of war. 
Some of our cameramen saw his plan in 
embryo while they were covering the 1936 
Olympic Games in Berlin. They stumbled 
upon it in looking up German cameramen 
they had known in America. Inquiries 
brought out the amazing fact that 120 of 
the Reich's best lensmen were living at 
the same address under military condi- 
tions and taking orders from Hitler’s offi- 
cial cameraman, Leni Riefenstahl. These 
Germans formed the nucleus of the force 
of 500 cameramen that Hitler sent to the 
front when the war started. 

Great Britain was slow to realize the 
importance of the new weapon with which 
Hitler began terrorizing neutral countries 
and emitting propaganda barrages. While 
the Germans were shipping off thousands of 
feet of film laden with sadistic, nerve-freez- 
ing attacks of dive bombers and tanks, 
the British were content to distribute films 
of troops behind the lines in France, drill- 
ing and playing fcotball. When Britain 
decided to send an expedition to Norway, 


only one cameraman was permitted to go 
along—-one man to film a continental expe- 
dition of the British Army—whereas 32 
cameramen had been assigned to cover the 
Grand National Steeplechase! 

But Britain learned—and so did the 
United States. Today our film coverage of 
the war has surpassed that of the Nazis. 
In the air, on land, and on the high seas, 
our cameramen and photographers are in 
action, and their films are making a thrill- 
ing record, an astounding informative pat- 
tern of war for our military leaders and our 
citizenry. 

Soon after we got into the war, American 
newsreel and news-picture agencies worked 
out their plans. Co-operating closely with 
the War and Navy Departments, the agen- 
cies formed pools to receive and distribute 
not only the films of their men in the field 
but also those of the growing corps of Army 
and Navy photographers and cameramen 
and those of our Allies. They arranged with 
Washington to send men to all the far-flung 
fronts to which our fighting men were go- 
ing. The pools were set up in New York— 
the Roto Pool (for still pictures) and the 
Newsreel War Pool. Now into the two 
pools go all photo material of the war for 


On the beach at Guadalca- 
nal. Here the newsreel man 
turned his back on Japanese 
snipers and machine-gunners 
to record the historic scene 
as Marines swarmed ashore 
from landing boats to seize 
the beachhead on the island 
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‘. Here is the Army's answer to 
the demand for close-up pic- 
tures of our fighting men in 
actual combat: a complete and 
self-contained photo assignment 
unit as set up by the Signal 
Corps. Personnel consists of a 
motion-picture cameraman and 
assistant (1, 2); man with 16- 
mm. camera (3) to supplement 
the 35-mm. films of the tripod 
job; two still photographers 
equipped with Speed Graphics 
(4, 6); lieutenant (5) command- 
ing the unit, with a miniature 
camera for still pictures; and 
a driver (7) who does his shoot- 
ing with a Tommy gun. The 
carryall provides transporta- 
tion and a camera platform 








An Army photographer adjusts the synchro- Returning from picture tasks, lensmen turn their film 
nizer on his Speed Graphic while waiting for an holders over to a worker in the company's trailer lab- 
assignment. Note his helmet and Tommy gun oratory. Here the film is developed and prints are made 


Making a contact print. Other equip- Record clerk works with a typewriter at a collapsible desk set up 
ment, designed for compactness beside the trailer. A filing-cabinet drawer slides from an opening 
makes enlargements when necessary in the outside wall of the laboratory, and an awning forms a roof 
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An Army enlisted man photographed this action scene of a 75-mm. howitzer landed from a transport 
plane going into action in support of U. S. paratroops on an airfield. Note how the camera caught the 
belch of smoke as the piece was fired. Pictures like this are of immense military and historical value 


immediate public showing, once the cen- 
sors have given the green light. Members 
of the pools share the expenses of keeping 
men at the front and divide coverage 
equally. 

Charter members of the Roto Pool are 
Acme, International News Photos, The As- 
sociated Press, and Life Magazine, each of 
which has seven photographers in the field. 
But the pool is open to any photo agency, 
newspaper, or magazine meeting the re- 
quirements, chief of which is to share cov- 
erage expenses. Insurance is one of the 
most costly items, amounting to as much 
as $1,200 a year per man. Other expenses, 
including equipment, supplies, living costs 


and uniforms, bring the total to about $80,- 
000 a year for each member—a small price 
for the superb pictures obtained. 

Civilian war photographers and camera- 
men are given the same rating as war cor- 
respondents, once they are assigned to a 
combat unit. That is to say, they enjoy the 
privileges of officers. They must be accred- 
ited in Washington before they are eligible 
for duty abroad, and they lose their civilian 
status to the extent at least that they are 
subject to the orders of the military or naval 
command to which they are attached and 
must accompany it into battle or wherever 
it goes, unless ordered to do otherwise. 

(Continued on page 216) 
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DIRECT READINGS are possible with a 
new caliper for machinists, which 
measures down to 1/32 of an inch 
and has a maximum capacity of 
four inches. Its white scale mark- 
ings on a black background are 
easily read even in a poor light, 
and the simplicity of its operation 
makes it an accurate and speedy 
tool to usé Design is such that 
measurements can be made over a 
bead or rim. 


TACK-WELDING SHIPS’ PLATES is simpli- 
fied by an electromagnetic machine 
for holding bulkhead stiffeners to 
the plates during the welding proc- 
ess. Tack-welding ordinarily is an 
involved procedure requiring the 
use of U-shaped pieces of metal 
called saddles which are welded to 
the plates and then later must be 
ground off. By eliminating the sad- 
dles, the new machine, designed by 
an employee of an East Coast ship- 
yard, has reduced the time of this 
phase of construction by 50 per- 
cent. The stiffener, shown lying 
horizontally on the floor, is strad- 
dled by the electromagnet, which 
lifts the steel plate to the desired 
height and holds it there for tack- 
welding. After one section has 
been welded, the machine moves 
down the stiffener on rollers and 
the process is repeated. Lowering 
and raising the magnet is con- 
trolled by a large handscrew. 
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A CAM-ACTION LEVER LOCK, which quickly sets 
up or releases the blade of this hack saw, 
makes it possible to replace or reposition 
blades in a fraction of the time required in 
frames of ordinary design. By pulling out a 
pivot pin, sliding the frame’s forearm in or 
out as desired, and then snapping the pin 
back into place, the frame can be adjusted 
to 8, 10, or 12-inch blades. Positioning the 
blade in any one of four directions is done by 
placing the blade over either of two sets 
of fixed pins. 
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THIS BOMB 
1S HEADED FOR 
A HOUSE 


30MB8 PENETRATES 
sE, SETTING FT OW FIRE 


Dropped in clusters from containers, 
incendiaries scatter over factory or 
residential areas. Fighting technique, 
illustrated at right, calls for the use 
of jets of water applied from be- 
hind a brick wall or similar barrier 
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How To FigHT THE NEW 
EXPLOSIVE INCENDIARY 


NEW type of incendiary bomb carrying a de- 

layed-action explosive charge, now being used 
extensively by both Germany and Japan, has made it 
necessary for the Office of Civilian Defense to revise 
its instructions on fire fighting. Because it is impos- 
sible to tell when the bomb will explode—the time 
fuse can be set to ignite anywhere up to seven 
minutes after the bomb has struck—it is necessary 
to use the greatest caution in fighting the blaze which 
is set immediately on impact. Instead of water sprays, 
sand, scoops, grabs, and snuffers, a strong jet of water 
must be used. And most imperative, the user should 
be behind a four-inch brick wall, or other barrier 
equally strong, to protect himself from the bomb’s 
powerful fragmentation. Water is the best agent for 
combatting this type of bomb, and civilian defense 
authorities are emphasizing the need of keeping ade- 
quate supplies on hand. Hot-water tanks, or storage 
tanks for water heaters, can be used provided they 
can be drained quickly. Once the bomb has exploded, 
sand, sprays, and other means formerly advised, can 
be employed to extinguish the fire. 


: ; : CAP AND WiRE——& 
A charge of high explosive with itdoraw 


delayed-action firing mechanism SAFETY PIN 
presents a new hazard to civil- 
ian-defense men in the new bomb 


SAFETY PIN 
te Tae INCENDIARY 
EXPLOSIVE DETONATOR ‘ = FILLING IN 
FIRED BY TIME FUSE y : —~_ INFLAMMABLE 
\ € ALLOY CASE 


HIGH EXPLOSIVE \ 5%". a 

IN STEEL \ > DETONATOR FIRES 

CONTAINER \. 4 PRIMER AND IGNITES 
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YOUR CLOTHES HAVE TO 
LAST LONGER NOW—AND 
IT WILL HELP IF You 
KEEP THEM SPOTLESS. 
HERE’S HOW TO DO IT: 





Jane Frazee is no chemist, but she knows ink stains can be 
removed by soaking the material in raw milk, or in tomato 
juice that has been boiled in a little water for 10 minutes 


By ANDREW. R. BOONE 


Photographs posed by Jane Frazee, Universal Pictures starlet 


around the house: better keep ‘em 
clean. Most of them must survive the war, 
because goods of that sort are disappearing 
from the market. So be prompt in cleaning 
them, for all stains, from blood to ink and 
perspiration, get tougher with age. 

How should you proceed? Here are a 
baker's dozen of the most common stains. 
Try the remedies recommended, and you'll 
be surprised how well they work. 

BLooD. Never start by using hot water, 
because it will set the protein and multiply 
your trouble. On washable material, soak or 
rub the article in cold or lukewarm water 
until the stains become light brown. Then 
wash in hot water. If you prefer, soak 
washable material in a solution containing 
two tablespoonfuls of household ammonia 
to one gallon of water until the stains 
loosen. Then wash in the customary man- 
ner. Ammonia chases old stains better than 
soap. To get out the last traces, sponge the 
spot with hydrogen peroxide to which you 


F et your clothing and other textiles 
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have added a little ammonia 
water. Apply the peroxide with 
a medicine dropper or a glass 
rod, and rinse carefully to pre- 
vent possible destruction of the 
fibers, especially in cottons and 
linens. 

BLUING. Most likely you are 
using a soluble variety of Prus- 
sian blue. This type of bluing 
reacts to alkali left in clothes 
unless they are thoroughly 
rinsed, and needs the same treat- 
ment as iron rust. To remove 
both bluing and iron-rust stains, 
spread the material over active- 
ly boiling water and squeeze a 
lemon over the stained area. 
This treatment, slow but sure, 
will not injure even the most 
delicate white cottons and linens. 

Stains from ultramarine blue, 
which comes in balls or blocks, 
may be removed by soaking or 
rinsing in cold water. In persistent cases, 
laundering with soap will get them out. 
Heavy stains of this type will vanish if 
soaked in a 10-percent solution of acetic 
acid or hydrochloric acid diluted with four 
times its volume of water. 

CANDY. Ordinary laundering usually is 
sufficient, but on nonwashable materials 
sponge with clear warm water. If this 
doesn't chase chocolate stains, stretch the 
material over a bowl and drop Javelle water 
on the stain with a medicine dropper. Make 
sure the Javelle water does not remain on 
the fabric more than one minute, after 
which apply a solution containing one- 
quarter ounce of sodium _ thiosulphate 
(hypo) and an eighth ounce of 36-percent 
acetic acid in two quarts of water. Then 
rinse well. 

Grease solvents will take out the fat con- 
tent of the stain from nonwashable fabrics, 
while the remainder may be removed by 
hydrogen peroxide. Soaking the stained 
portion of a washable fabric in wood alcohol 
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made alkaline with ammonia solu- 
tion is particularly effective. Should 
any dye remain, soak the material 
all night and dry it in the sun. A 
hydrosulphite, available at the drug 
store, is the most efficient dye 
chaser if properly applied. The 
hydrosulphites are effective on 
nearly all stains unless they are 
greasy, but should not be applied 
to colored materials unless they 
are handled rapidly and the mate- 
rial is rinsed well once the stain 
is removed. However, they may 
remove color from the fabric. 
COFFEE. On washable fabrics, 
fresh stains and most old ones will 
disappear with ordinary launder- 
ing. If a slight trace remains, dry 
the material in the sun. Pouring 
boiling water on a fresh stain from 
a height of two or three feet is 
also effective. A solution of po- 
tassium permanganate, made by 
dissolving one teaspoonful of crys- 
tals in one pint of water, applied She does a good job on hubby's Panama by brushing it with 
by a round-end glass rod and per- soapy water and ammonia, then rinsing and fan-drying it 





THESE MATERIALS WILL MAKE YOUR CLEANING EASY AND THOROUGH 


Javelle water 

Potassium permanganate 
Oxalic acid 

Ammonia water 

Carbon tetrachloride 
Glass rod with rounded ends 
Heat-resistant bowl 

Pads of muslin 

Medicine dropper 

Small sponge 

Milk, Lemon 

Stiff brush 

Corn meal, Talcum powder 
White blotting paper 
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Either corn meal or salt will do an efficient job 
of absorbing grease—and they don't leave a ring 


mitted to remain about five minutes, will do 
a good job. The remaining permanganate 
stain can be removed by applying hydrogen 
peroxide turned slightly acid by adding tar- 
taric acetate, oxalic acid, or hydrochloric 
acid, followed by a thorough rinsing. Lemon 
juice is an excellent cleaning agent for cot- 
ton or linen. On nonwashable wool, sponge 
with cold or lukewarm water and remove 
any remaining cream with a grease solvent 
such as ether, denatured alcohol, gasoline, 
or benzol. 

FRUITS AND BERRIES. Stains of uncooked 
fruits and berries usually may be washed 
out by pouring boiling water from a height 
of three feet, so that the water strikes with 
some force. For this treatment, stretch the 
section taut over a bowl. “Cooked” stains, 
on the other hand, usually require different 
treatment. Try the method given above, 
and if necessary moisten any remaining 
stain with lemon juice and expose it to 
bright sunlight. Hydrosulphites are also 
satisfactory when dealing with white fab- 
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To clean a coffee stain, stretch the material over 
a bowl, apply a solution of potassium permanganate 
with a dropper, then let it dry for five minutes 


rics, and Javelle water works wonders on 
white cotton and linen, but not on wool or 
silk. 

GREASE. This includes butter and other 
fats, with or without complicating dirt in- 
gredients. First step, of course, calls for 
scraping off the surplus with a knife. Next, 
use either a soapy, warm water solution, 
an absorbent or a solvent. Soaps containing 
kerosene or naphtha are particularly good. 

As an alternative, apply fuller’s earth, 
white talcum powder, brown paper, corn 
meal, or chalk to absorb the grease. Corn 
meal and salt are particularly efficacious on 
rugs. These materials do not leave rings, 
as may water and grease solvents. If the 
stain does not wash out or absorb, however, 
you may try a solvent. Place a pad of clean 
cloth or blotting paper under the stain, and 
apply a sponge moistened with a solvent. 
Change the pad when it becomes soiled. Use 
small quantities of the solvent, and work in 
from the outside to keep the stain from 
spreading. 

INK. If it is freshly spilled on the carpet, 
apply an absorbent immediately—talcum 
powder will do—working it around with a 
dull knife and brushing well after each ap- 
plication. When the dry material no longer 
takes up ink, make it into a paste and apply 
again. White garments may be dipped in 
raw m‘lk. Tomato juice, boiled 10 minutes 
in a little water, is good; or, baking powder, 
followed by lemon juice. 

MILK AND CREAM. These stains, as well 
as stains from ice cream, are similar, but 
may require slightly different treatments. 
Because milk consists largely of protein and 
fat, rinse washable material in cold or luke- 
warm water and follow this with hot-water- 
and-scap laundering. If the fabric may be 
injured by laundering, sponge with carbon 
tetrachloride, gasoline, or other solvent and 
then sponge carefully with cold water after 
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If a grease stain won't wash out or absorb, then 
try a solvent. Place a pad of clean cloth under 
the stain, and sponge well with naphtha or benzol 


the spot has dried. Ice-cream stains also 
contain sugar, fruit flavoring, perhaps eggs, 
and frequently chocolate. Should a stain 
from these sources remain after the ice 
cream has been removed, clean them as you 
would fresh or cooked fruits, berries, coffee 
or chocolate. If the stain is not highly col- 
ored, wash with soap and water, or sponge. 
After it has dried, attack the stain as you 
would a grease spot. 

PERSPIRATION. You may be unable to re- 
store colors changed by perspiration, but 
hot water containing a little ammonia usu- 
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A "must" in cleaning is that you do a thorough job, 
for any remaining stain of blood, milk, meat juice, 
or egg will become "set" in the process of ironing 


ally will take out the stains from washable 
materials. Soak the stained part in cold 
water for 30 minutes, then soak in hot water 
containing ammonia, and finally launder in 
sudsy hot water. Use less ammonia if the 
colors threaten to run. If you prefer, laun- 
der and bleach in the sun. 


To remove fresh-fruit stains, first boil 
the material, then stretch it taut over 
a bowl of boiling water, and apply lemon 
juice. But be careful colors don't run. 
At left, an absorbent, repeatedly applied 
and brushed off, will clean blankets 
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AMERICA’S 
TANKS. 


RE THE WORLD’S BEST 


America's new standard medium 
tank, the M-4. Heavily gunned, 
fast, and mechanically depend- 
able, it is more than a match 
for anything the Germans, Japs, 
or Halians can send against it 


HE battlefield value of a tank depends 

on three qualities: the power of its guns, 
its ability to take those guns where they 
can do the greatest possible damage to the 
enemy, and its mechanical durability. 

In the fighting on the African desert 
which was climaxed by Rommel’s rout, 
American light and medium tanks lend- 
leased to the British—a few of them han- 
dled by American crews—consistently out- 
matched German tanks of their classes in 
all of these qualities. Our 13% -ton light 
tank proved itself to be the hardest-hitting, 
fastest, and mechanically most dependable 
light tank on the vast and dangerous prov- 
ing ground. Our M-3 medium tank, which 
the British call the General Grant, outshot, 
outspeeded, cutlasted, and generally outper- 
formed the German 18-ton Mark III and 
22-ton Mark IV mediums which had been 
more than a match for the British Valen- 
tines and Matildas of the same respective 
weights. 

As soon as they got into action, the Amer- 
ican medium tanks proved that they had 
more powerful guns than the German 
fighting vehicles. They also proved to be 
much better than the German medium 
tanks for the job of carrying their guns and 
gun crews through heavy fire. Their su- 
perior speed and greater maneuverability 
made them harder to hit, and when they 
were hit the armor-piercing projectiles from 
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Tanks advancing with infantry following in carriers. This drawing, based on an illustration in the U.S. 
Army's Armored Force Field Manual for light and medium tank companies, shows an important use of tanks 


the German gun-howitzers which had 
punched through the 2':-inch main armor 
of the British mediums had much less effect 
on their tougher and possibly thicker 
plates. Even the much-touted German 
88-mm. high-velocity antitank guns weren't 
sure death to the sturdy General Grants 

one of which sustained eight hits by 88-mm. 


HERE ARE SOME OF THE POINTS IN WHICH 


MORE POWERFUL 
GUNS 


BETTER 
TRANSMISSIONS 
AND STEERING 


A STEADIER GUN PLATFORM 


« 


projectiles without being penetrated by them. 

In mechanical dependability and dura- 
bility our tanks were almost immeasurably 
superior to those of the enemy. Ninety of 
our light tanks went through an entire 
month of battle-front service with only 12 
minor mechanical failures. A captured re- 
port of a German workshop company shows 


OUR TANKS EXCEL 


BETTER, HEAVIER 
ARMOR PLATE 


ENGINES TWICE AS 
POWERFUL AS THOSE 
ON EUROPEAN TANKS 


LONGEST-WEARING TRACKS CAN GO THOUSANDS 
OF MILES WITHOUT TRACK TROUBLE 








TANKS SHOULD 
NOT DO 
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It is bad business for advancing tanks to lay a 
smoke screen that will blow back on them. Drivers 
will be confused and tanks will be good targets 


Attacking artillery frontally is asking for trouble, 
as it gives the enemy gunners plenty of time for 
training their guns on the tanks as they approach 


that after a 900-mile desert trek 44 out of 
65 Mark III's were out of service because 
of serious engine troubles which included 
frozen pistons and broken connecting rods. 

These American-built tanks were early 
models of types which now have been great- 
ly improved. Maj. Gen. Jacob L. Devers, 
chief of our Armored Force, says that they 
wouldn't stand a chance aginst the tanks 
now coming off our production lines. 

Our new tanks are the best in the world 
because they have been made that by over 
20 years of hard work, careful planning, 
and patient experimenting and testing by 
the tank experts of the Army Ordnance De- 
partment, ably assisted by some of the out- 
standing engineers of the automobile indus- 
try serving on tank committees of the 
Society of Automotive Engineers. 

When the United States entered World 
War I, the tank, first used by the British 
in 1916, had been developed into a moder- 
ately efficient and highly spectacular weap- 
on which appealed strongly to automobile- 
minded Americans. In France several bat- 
talions of our newly organized Tank Corps, 
using equipment borrowed from the British 
and French, fought in our St. Mihiel and 
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Smoke should be laid with the wind toward the en- 
emy. As it drifts past the positions under attack, 
it will cover installations in the enemy's rear 


Correct procedure is for a few tanks to cover the 
artillery with long-range fire from the front while 
others circle to attack from the flanks and rear 


Meuse-Argonne offensives and helped the 
British break the Hindenburg Line. On this 
side of the Atlantic, Army Ordnance officers 
and civilian automotive engineers worked 
almost as hard over the difficult job of de- 
signing and building American tanks. 

The first of their conceptions to get be- 
yond the biueprint stage was the gas-elec- 
tric tank built in 1918 by the Holt Tractor 
Company—pioneer producers of endless- 
tread tractors—and the General Electric 
Company. It was powered by a 90-hp. 
gasoline engine which drove a generator 
that supplied current to two electric mo- 
tors which drove the tracks. 

The next tank produced in America was 
a 50-tonner designed and built by the Army 
Engineers. It was driven at a top speed 
of four miles per hour by a pair of 250-hp. 
steam engines and its principal weapon was 
a flame thrower intended for attacks on 
concrete pillboxes—an idea which the Ger- 
mans have made use of in this war. An- 
other of the very early American tanks 
was the Skeleton—a daddy-longlegs tractor 
with a small armored body slung between 
its nine-feet-high and 25-feet-long tracks. 

None of these experimental tanks per- 
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AMERICAN-BUILT M-3 MEDIUM TANK WITH 75-MM.HIGH-VELOCITY GUN 
OUTRKANGES GERMAN MARK IV BY OVER 700 YARDS 
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GERMAN MARK IV MEDIUM TANK WITH 75-MM. HOWITZER 
OUTRANGES BRITISH MEDIUM TANK BY OVER 200 YARDS 
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OUR TANKS HAVE BETTER GUNS IN EVERY CLASS 


Our M-3 light tank, with its 37-mm. gun supple- 
mented by machine guns, outshoots the German 
tanks of its class. American light tanks serving with 
the British were nicknamed “Honeys” by the Tommies 


In the M-4, the high-velocity gun is mounted in a 
360-degree turret. As in other U. S. tanks, a sta- 
bilizer of secret design provides a steady gun 
platform for accurate firing while in rapid motion 


The 75-mm. high-velocity gun in the M-3 medium is 
the one that outranged the German Mark IV's as 
shown in the drawing above. Following its example, 
British mediums are being rearmed with heavier guns 


Carrying a high-velocity gun of immense power, our 
heaviest tank (57 tons) can batter opposing mech- 
anized units as easily as it crushed an automobile 
under its treads in the demonstration shown below 











formed impressively efidugh to encourage 
the building of a second model. As tanks 
were needed badly, the Ordnance Depart- 
ment arranged with several manufacturers 
for the building of a copy of the French Re- 
nault, which was called the Six-Ton M 1917 
Tank. Over 900 were produced in 1918 and 
1919. For years they were the only usable 
tanks in the Army, and some National 
Guard companies still were equipped with 
them when they were ordered into Federal 
service in 1940. The Ordnance Department 
also built 100 Mark VIII 43-ton tanks of 
modified British design. The first one fin- 
ished was tested two days after the war 
ended. This old Mark VIII is the tank 
represented on the collar insignia of the 
Armored Force 

Only a few of these American-built tanks 
were sent overseas, and none of them were 
used in action 

The 15 years following the end of World 
War I were very lean ones for the Army. 
Far-seeing officers were urging the neces- 
sity for a degree of mechanization, but 
Congress wouldn't provide the money to 
buy the machines. Appropriations were so 
meager that the three Ordnance officers 
who deserve chief credit for the peerless 
American tanks of today had to cut a lot 
corners to go on with their experimental 
work. One of these officers is the Army's 
present Chief of Ordnance, Maj. Gen. 
Levin H. Campbell, Jr. The other two are 
Gladeon M. Barnes and John K. Christmas, 
both now brigadier generals and key men 
in our gigantic tank-production program. 
J. Walter Christie, former race driver, 
worked in close collaboration with the Ord- 
nance men. The suspension and many other 


superior mechanical features of our tanks 
were of his inventicn. 

Between 1920 and 1935 European armies 
built tanks by the thousands. We built a 
total of 31—-but each of those experimental 
models was an improvement over the one 
which had preceded it. Engine power was 
increased steadily. In 1929 an air-cooled 
engine was used for the first time. Sliding- 
gear transmissions replaced the old plane- 
taries. Speeds were increased from the 
five or six miles per hour of the 1918 models 
to over 20 miles per hour. Steering and sus- 
pension methods were improved, making 
tanks more maneuverable and steadier gun 
platforms. The toughness of tank armor 
was increased; in 1933 the first all-welded 


tank hull was produced at the Watertown 
Arsenal. 

From those fifteen years of hard work our 
Army Ordnance tank specialists acquired 


HOT AND COLD ROOMS 
at the Armored Force Medi- 
cal Laboratory, Fort Knox, 
Ky., test men for reactions to 
tropical heat and arctic cold. 
Above, a tanker gets a sea- 
sickness test on a tilt table. 
At left, a tank crew dis- 
covers what 30-below-zero 
cold will do to a machine— 
and to its own efficiency 
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BOGIES 


These are the wheel assemblies 
that roll inside the tracks of 
a tank to support its weight. 
Our light tanks have four bogie 
wheels on each side; mediums, 
six; heavies, eight. At right, 
massive bogies and hulls for 
M-4's meet on an assembly line 
in one of our big war plants 


LIGHT TANK 


aca? 


MEDIUM TANK 


Ghd 


60-TON TANK 


the know-how to design and build tanks 
that would compare favorably with those 
of any other army. When at last Congress 
heeded the urgings of Gen. Douglas Mac- 
Arthur (then Chief of Staff) to the extent 
of appropriating funds for the building of 
283 light tanks, they were ready with the 
design of the M2A3. It weighed 10% tons, 
and its 270-h.p. air-cooled airplane-type 


engine gave it a road speed of well over 
35 miles per hour. Its tracks, driven by 
front sprockets and rolling over four bogie 
wheels on each side which supported the 
weight of the body, were made of a newly 
developed long-wearing and heat-resisting 
rubber composition set in steel blocks. In- 
fantry tanks had double turrets; the mech- 
anized cavalry (Continued on page 218) 


On the lookout for Axis tanks in Algeria: This is our M-5 tank destroyer, a wicked 105-mm. gun on a 
self-propelled mount. In addition to the big piece, it carries a smaller gun for defense against planes 
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1917 First production model built in the United 1918 First experimental U.S. design was the gas- 
Stotes was the six-ton MI9I7, styled after the French electric built by Holt Tractor Company and 
Renault. Over 900 were made in 1918 and 1919, and General Electric. It was driven by a gasoline 
they were our Army's only usable tanks for many years engine through a generator and electric motors 


1931 J. Walter Christie, former racing driver 
collaborating with Ordnance experts, conceived 
this convertible tank and armored car. It ran 
either on tracks or on rubber-tired road wheels 


1929 Another experimental model of the lean be- 
tween-wars years was the TIE2. It weighed 8.9 tons, 
and its 132-horsepower engine drove it at 16 miles 
an hour. Carried a 37-mm. gun, one machine gun 


M-3 medium also won its spurs in 
the desert. The side-mounted heavy gun proved 
to be a mistake, but this has been corrected in 
the greatly improved M-4 medium, seen at right 


1941 Our present M-3 light tank is a direct descend- 1942 The 


ant of the M2A3, first modern fighting vehicle issued 
to the Army. Tanks of this type got their bap- 
tism of fire when the British hit Rommel in Egypt 
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1919 The Mark VIII 43-tonner is immortalized 1925 This 23-ton medium was an experimental job of 
in the collar insignia of the Armored Force. We the Ordnance Department. Powered by a six-cylinder 
built 100 of these on a modified British design, water-cooled Packard V-8 engine, with planetary and 

transmission, it was fairly successful 


and most of the parts were obtained in England _ sliding-gear 


1932 The light TIE4 used the present system of 1940 When rumblings of approaching war brought 
appropriations for real tank production, Ordnance 


putting the engine in the rear and driving from 
experts were ready with plans for the 18-ton, 32- 


the front. Carried a 37-mm. gun, one machine gun. 


Powered by a V-8, 140-hp., water-cooled engine _miles-per-hour M-2 medium, shown here on maneuvers 

















HYDRAULIC SYSTEMS CALL 
By RALPH ROGERS 


HECKING and servicing your own 

automobile regularly becomes of pri- 
mary importance now that more and more 
mechanics are being called into war work 
and parts are becoming harder to replace. 
And in your periodical check-up, do not fail 
to test your brakes and readjust them when 
necessary—their efficient operation, aside 
from the safety factor, will save wear on 
many other parts. 

Most cars made since 1936 have hydraulic 
brakes employing a master cylinder that 
displaces fluid from its reservoir by a piston 
movement when the brake pedal is de- 
pressed. This displacement results in a 
pressure build-up through lines connected 
to similarly actuated wheel cylinders, forc- 
ing the brake shoes against the drums. 

Every time brakes of this type are ad- 
justed, and also after every 2,500 miles, 
the fluid level in the cylinder should be 
checked and, if required, replenished. Use 
only a fluid of approved type. 

When disassembling a master cylinder, 
make careful note of the position of all 
parts so that they can be reassembled cor- 
rectly. Examine the cylinder bores for rust, 
pits, or scoring; if they are present, the 
cylinder should be honed. Obtain, if possible, 
a hone of the proper size, and chuck it in an 
electric drill clamped in a vise; then slide 
the cylinder back and forth a few times 
over the revolving hone to clean up the bore, 


FOR PERIODIC CHECK-UPS 


removing only the amount of material ab- 
solutely necessary. Next, check the fit of 
the piston in the cylinder with a feeler 
gauge. If the clearance is in excess of .005”, 
put in new parts. Inspect the check valve, 
and should the seat be pitted or the rubber 
washer swollen, replace the assembly. New 
rubber piston cups should be installed if 
the old ones are swollen or distorted. 
Before assembling, clean all parts 
thoroughly in denatured alcohol, being 
especially careful that the bypass port in 
the cylinder barrel is clear and that all 
sediment is removed from the cylinder. 
Three types of wheel cylinders are in 
general use: the Lockheed, for which ad- 
justments must be made on cams at the 
brake shoes, and the Bendix and Chevrolet 
types, which have adjustable end caps. 
When servicing, remove the end boots from 
Lockheed-type cylinders, or the end covers 
from Bendix or Chevrolet cylinders. The 
pistons, cups, and spring can then be 
pushed out. Clean, inspect, and recondition 
all types as you would a master cylinder. 
Bleeding is necessary whenever a brake 
line has been disconnected or when a leak 
has allowed air to enter the system. A leak 
is usually indicated by a spongy brake 
pedal. When air, which is compressible, is 
trapped in the system, it prevents the full 
brake-pedal pressure from being trans- 
mitted to the brake shoes. 
All four wheel cylinders must be bled if 
the main line from the master cylinder is 


HOW TO DIAGNOSE THE CAUSE OF TEN COMMON BRAKE FAILURES 


] Inadequate brake-pedal reserve indi- 
cates worn lining, air or vapor in the 
hydraulic system, low fluid level, leakage, 
or a worn master-cylinder piston. 


2 If all brakes drag after adjustment, 
check for a clogged filler vent, pedal 
not returning to its stop, swollen rubber 
due to improper fluid, or clogged piping. 


3 Drag on one brake indicates insuffi- 
cient shoe-to-drum clearance, weak or 
broken shoe-return spring, stuck ‘wheel- 
cylinder pistons, piping clogged, shoes 
stuck, or loose wheel bearings. 


4 If the car pulls to one side, look for 
grease or fluid on the lining, improper 
adjustment, piping clogged or crimped, 
backing plate or wheel bearings loose, 
wrong ty of lining, * ogg and sec- 
ondary shoes reversed, tires unevenly 
inflated or tread wear uneven, charred 
lining, brake drum scored or out of round, 
damp or muddy shoes, weak or loose chas- 
sis springs, or loose U-bolts or kingpin. 
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5 A spongy or springy brake pedal usual- 
ly means air or vapor in the system. 


‘4 The need for excessive pedal pressure 
indicates incorrect type of lining, lin- 
u 


ing ruined by grease or d, or improper 


brake adjustment. 

7 If brakes are harsh, look for a loose 
brake backing plate, slight amount of 

grease or fluid on 

charred lining, scored brake 

proper lining. 


3 If brakes ueak, check for twisted 
brake shoes, bent backing plate, metal- 
lic particles or dust embedded in lining, 
or loose rivets or lining. 


9 Knocking brakes indicate insufficient 
clearance at the anchor, adjusting slot 
in shoe out of square, or roughly refin- 
ished drum. 


10 After adjustment, if there is no pedal 
reserve, the pedal-stop lock ring is 
am vd out of its seat in the master 
cylinder. 


lining, moisture, 
rums, or im- 
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HYDRAULIC BRAKE SYSTEM. This is standard equipment 
on most cars of the past six years. Fivid in the master 
cylinder, displaced by action of the brake pedal, builds up 
pressure in the lines connected to the wheel cylinders, and 
this in turn forces the brake shoes against the brake drums 


disconnected or lack of fluid permits air to 
enter, but if the line is disconnected at only 
one wheel cylinder, or a piston is forced out 
of a wheel cylinder, only that cylinder need 
be bled. When bleeding all lines, do the 
longest first. In all cases keep the master 
cylinder at least half full of brake fluid. 
Never bleed the system or depress the brake 


a. 


ar 


pedal while drums are removed from the 
wheels 

Fill the reservoir with fluid. Remove the 
bleeder-valve screw at the wheel cylinder, 
and attach a drain tube, allowing it to hang 
in a clean jar. Loosen the bleeder valve 
about three quarters of a turn, depress the 


brake pedal a full stroke, and allow it to re- 


BRAKES IN GENERAL USE 


Anchor Pin 


FOUR TYPES OF HYDRAULIC 


Anchor Pin 
. The Bendix brake ot the 
A —N left is adjusted by turn- 
de Smee Sey NN ing the adjusting screw 
ee until the brake drags, and 
then backing it off about 
20 notches for correct 
lining-to-drum clearance 


Anchor Pin Wheel Cylinder 


Turn the eccentric for 
each shoe on the Bendix 
brake at right until it 
drogs, then back both off 
until free. Finally, turn 
the screw, as above, and 
back off about 12 notches 


\ 
s 


‘ \ 

_ At left is a Chevrolet 
broke, adjusted by turn- 
ing the two covers at 
the ends of the wheel 
cylinder. A close-up is 
shown on the facing page 


Hydraulic 
Cylinder 


Another type of populor 
brake is the Lockheed at 
the right. Adjustments 
are mode on this brake 
simply by turning the two 
cams at the brake shoes 








Experts urge a 2" margin of pedal reserve to counter 
expansion of the brake drums caused by quick stops 
that make drum temperature rise as high as 1,400 deg. 


turn slowly. With the end of the tube below 
the level of fluid drained into the jar, continue 
to operate the brake pedal until the drained 
liquid is free from air bubbles and a solid stream 
flows. Then tighten the bleeder valve and re- 
move the tube. Repeat for the other wheels. 
Replenish the reservoir with fresh fluid—not 
that withdrawn—after each wheel is bled. 


Here is a brake job that should have been 
done sooner. The brake-shoe lining has worn 
down to the rivet heads, which have scored 
the brake drum. The shoes must be relined, 
and the drum either refinished or replaced 


Bleeding is required if fluid in the brake 

system gets low and admits air. Refill the 

reservoir, remove the bleeder-valve screw, 
] attach a drain tube, as below, and loosen 

the bleeder valve. Then depress the brake 


pedal, allowing it to return slowly. Repeat 
until no bubbles drain out with the liquid 


SECONDARY CUP/ PRIMARY CUP/ CHECK VALVE ~ 


Above, cross section of the master cylinder in a hydraulic 
brake system. When cleaning, leave no sediment to clog the 
bypass port. Below, close-up of a Chevrolet wheel cylinder 


_ 


J 





miles away. Two of these units, which were 
designed to relieve rail congestion, are 
equivalent to seven freight cars and can be 
loaded in less time. Each has five axles and 
eighteen wheels, and weighs from 50,000 to 
63,000 pounds when loaded. Two high-speed 
motors under the cab can be pulled out on 
GIANT TRAILER TRUCKS 73 feet long, like the extension mounts for quick repairs, and if 
one shown below, are to haul bomber parts necessary a new engine can be installed in 
from factories to assembly plants 1,300 as little time as 15 minutes. 





APPARENTLY FIXED How Neglected Puncture Holes 


BY REPAIRING TUBE 


faptic <li Can Destroy Your Tires 


IRES may be sabotaged from within, points 
out A. L. Murray, president of the Auburn 
Rubber Corporation. If tiny holes in the casing 
WATER FORCED due to punctures arc neglected, the destruction 
WETS THE PASC of the tire is only a matter of time. 
SOON ROTS IT : : 

The average car owner, Mr. Murray says, 
looks only at the outside of his tire and doesn’t 
realize that while the tread is its wearing sur- 
face, its true strength really lies in te inside 
structure. When a puncture occurs, tne driver 
has the tube repaired with a rubber path, 
WATER ROT SPREADS overlooking the fact that the puncture in the 
pens ta casing must also be sealed. If this is not done, 
DESTROYS FABRIC water enters the opening, eventually rots the 
fabric, and produces a “bulge.’’ Soon an ap- 
parently inexplicable blowout ruins the tire 
beyond repair. More tires are destroyed this 
way than ever wear out, according to Mr. 
Murray. 

BLOWOUT CAUSED Car owners will do well to have their tires 
BY NEGLECT TO tenant 

REPAIR CASING inspected inside and out, and any breaks in the 
IN APRIL casing patched or vulcanized so that water will 
not work into and rot the fabric. The tube 
should be inspected at the same time for in- 
cipient rim or bead cuts. These should prefer- 
ably be vulcanized. 


; 
; 
4 
: 
; 
| 
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CARBONIZED VALVE GUIDES are quickly 
cleaned with a set of five interchange- 
able brushes, which remove hard or 
soft carbon without scratching the 
side walls. One handle takes all brush 
sizes, and the metal shank is suf- 
ficiently long to protect the hands 
from projecting studs. Brushes are 
evenly spiraled to give full contact 
with the part being cleaned, and re- 
fils may be obtained either individ- 
ually or in sets. 


New Headlight Hoods Solve 


SALESMAN motoring to New England 
A a short time ago was stopped seven- 
teen times by the local police between New 
York and Boston because his lights did not 
comply with various local wartime regula- 
tions. There were, he found, different rules 
in different areas, and while some enforced 
dim lights or none at all, others required 


Car equipped with hoods for dim-out driving. Inset 
shows the mask being placed over the fiber collar 


——- 
all 


Problems of Dim-Out Driving 


that head lamps be as bright as usual. 

To solve this problem of widely varying 
restrictions without having to remove or 
apply black paint or friction tape every few 
miles, an adjustable dim-out hood is now 
available. It consists of a fiber collar with 
a removable mask of simulated leather and 
a lightproof visor, and allows the driver to 
quickly shift interchangeable filters to meet 
local requirements, or to take the mask off 
entirely for normal driving. 

The fiber collar is firmly attached to the 
headlight. This need not be removed at any 
time, but may remain on for the duration. 
The mask is then fitted to the collar—not 
to the lamp itself—and opaque black or 
frosted white filters are inserted in the 
openings in various combinations, some of 
which are shown below. However, the top 
slot is left open at all times, as its light 
cannot be seen from above because of the 
visor. 

A tail-light mask also may be obtained 
in two sizes to fit different makes of cars. 
It is made of asbestos-lined cardboard, and 
slips over the bulb as shown in the draw- 
ings. The light is visible through two holes 
in the end cap.—ARTHUR MILLER, 
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LINING ><. 


Two ways in which headlights 
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can be changed to suit rules 
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USEFUL AUTO HINTS 


EXTENSION 
VALVE STEM 



































OLD-STYLE TIRES of large rim diameter can 

be made to serve on small wheels by the 
use of the adapter shown in the drawing. 
Here a 5.00-by-19 tire and rim are mounted 
on the rim of a 6.00-by-16 wheel, but with 
slight changes the method can be applied to 
other sizes. Bar stock, 5, by 1 inch, and as 
long as the rim is wide, is bolted with coun- 
tersunk bolts to the small rim through hard- 
wood filler blocks, as in the upper right inset. 
Drill and tap the ends for bolts holding an- 
gle-iron lugs. Channel-shaped shims may 
be needed to center the large rim on the 
bars and eliminate looseness. An angle lug 
(lower left inset) engages the existing lug 
on the small rim. A right-angle extensior 
valve completes the setup.—A. A. L. 


BROKEN-OFF KEYS are easily removed from 

car-door or other locks with the help of a 
fine crochet needle. Push the needle in above 
the key until the hook is past the end, and 
pull out carefully.—A. H. W. 


BOTTLE-FEEDING A MOTOR may save a tow 

if the feed pump fails. Puncture the cap 
of a bottle and feed gasoline through it di- 
rectly into the carburetor.—J. R. 


ZERO-WEATHER PRIMING can be done when 

necessary through the windshield-wiper 
vacuum line. Pull the hose off near where it 
enters the intake manifold, attach another 
hose and insert it in a bottle of gasoline. 
Turn the engine over a few times, remove 
bottle, and start as usual.—-H. D. DE W. 


Drawings by STEWART ROUSE 
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“New parts are hard to get," Gus said. “That's why | 
keep telling my customers to take care of their cars.” 


Ome On 


Gus Foots the Bill as a New Mechanic Bungles a Job 


By MARTIN BUNN 


T WAS a fine sunny morning, and Gus 

Wilson should have been whistling as he 
went about his work in the Model Garage 
shop. But he wasn't. 

George Knowles noticed this the moment 
he came in. “What's biting you this grand 
and glorious morning?” he wanted to know. 
“First time I've ever seen you looking as 
though the world was too much for you.” 

Gus looked at him glumly; then his face 
broke into a crooked grin. “I guess I'll have 
to admit I’m not up to par,” he confessed. 
“Trying to run an auto repair shop these 
days is a headache.” 

“Headache!” George said feelingly. “‘You 
ought to try running my business in war- 
time! But what’s your particular trouble?” 

“Getting spare parts and materials, for 
one thing,” Gus told him. “But my toughest 
problem is finding a mechanic who won't 
do more harm than good. Wally, the grease 
monkey we've had for the last year or so, 
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was drafted last week. I’m not kicking 
about that—the Army needs men—but it 
did leave us in a hole. Joe Clark put an ad 
in a city paper, and snapped up the only 
fellow who answered. But the man wants 
to do everything his own way. Well, that’s 
enough about my troubles, George. How 
about yours?” 

“The one on my mind right now,” 
Knowles said, “is my car. It runs well 
enough at thirty on the level, but it misses 
badly when I tramp on the accelerator to 
pick up at lower speeds and whenever I 
go up a hill. I know you're busy, Gus, but 
I'd appreciate it if you could get it fixed 
up by late afternoon. I've got to drive to an 
air-raid wardens’ powwow.” A horn honked 
outside. ‘““There’s Peggy. See you later, Gus.” 

Knowles went out. Gus kept on working 
on a job he’d promised for noon. Presently 
Henry Knight, the new mechanic, came in 
from the office, where he had been arguing 
with Joe Clark. “Well, what do you want 
me to tackle next?” he growled at Gus. 
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“You might bring in that green sedan, 
and check it,” Gus told him mildly. “It 
belongs to one of our oldest customers. He 
says the engine misses at low speeds and 
on upgrades. It might be a burned valve.” 

“It might be a lot of things!” Knight 
grumbled. He got the car and drove it 
into a corner as far away from Gus as pos- 
sible, and after some time Gus saw that 
he was removing the cylinder head. That 


Gus pressed the starter again, 
rings,” he said. 


done, Knight drained the crankcase. Gus 
had told him to check the car, not to do a 
job on it, but he said nothing. Knight then 
went into the storeroom back of the office, 
and came out with a new cylinder-head 
gasket. 

Gus finished his own job, then drove out 
for a road test. When he got back the 
Knowles car was standing outside. Knight 
was in the shop writing out a material slip. 

“TI finished that job,” he growled. ‘There 
was nothing the matter with the valves.” 

‘No?" Gus said. “Well, I guessed wrong.” 

“When I took the head off to check the 
valves,” Knight continued, “I saw some 
drops of water in No. 3 cylinder. So I 
drained the crankcase, and a lot of foamy 
oil and some water came out. The block 
wasn't cracked, nor was the cylinder head, 
so it had to be the gasket—-I'd noticed it 
looked bad. I put in a new gasket, and 
filled her up with oil. Here are the slips on 
the job, filled out the way you want ‘em.” 
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watching the tester dial. “It's blowing past the 
"If it were a valve, this reading would be same as the first.” 


“O. K.,”” Gus said. “Take them in to Joe.” 

All the rest of the day Knight went on 
doing things in his own way. Gus made no 
suggestions, but he was glad when, at five 
o'clock sharp, the new mechanic put on 
his coat and went home. When George 
Knowles came in a half hour later he found 
Gus whistling cheerily. 

“Got over your grouch, hey?’ Knowles 
grinned. “That new man must have turned 
jut better than you expected.”’ 

“I think he’s a good mechanic, but I know 
he’s a pain in the neck,” Gus said. “He 
worked on your car—put in a new gasket, 
and filled the crankcase with fresh oil. 
You shouldn't have any more trouble.” 

Knowles went out to his car. Gus heard 
the engine start, and knew from its sound 
almost at once that it was missing. He 
hurried to the door, but Knowles was al- 
ready in the street and didn’t hear his 
shout above the noise of the motor. 

Gus watched him drive off, shrugged, and 
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went inside. He had supper late, then re- 


turned to finish a job. It was close to mid- 
night when he decided to quit. 

Just as he was washing up, the telephone 
rang. George Knowles’ voice came over 
the wire. “I'm in trouble over at the coun- 
ty courthouse. My motor missed all the 
way here and now it sounds as if it might 
shake itself apart. I'm afraid to start home 

[ don’t want to get stuck. All the garages 
here are closed.” 

“Stay right where you are,’’ Gus told 
him. “I'll be there in half an hour.” 

When he got to the county seat, he found 
Knowles apologetic for having brought him 
out so late. “Forget it, George,” Gus said. 
“You ought to be cussing me, not apologiz- 
ing. I should have checked your bus my- 
self. Need it early tomorrow?” 

“No, but I'd like to have it by six.” 

“T'll get at it first thing,’’ Gus promised. 

He got down to the shop an hour early, 
and tackled Knowles’ car. When he stepped 
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on the starter the engine took 
off promptly. After letting it 
warm up, he switched off the 
ignition, took out all the spark 
plugs, poured a spoonful of 
penetrating oil into each cylin- 
der, and turned the engine over 
with the starter to distribute 
it. Then he got out the com- 
pression tester, pressed its 
rubber adapter into the No. 1 
spark-plug hole, opened the 
throttle all the way, and 
punched the starter button. 
The hand moved up to the 
100-pound mark. Cylinder No. 
2 registered 102 pounds. But 
on No. 3 the reading was only 
a little over 50. The remaining 
cylinders tested 100 or more. 

As Gus was pouring in a 
little heavy oil on top of the 
No. 3 piston, being careful not 
to get any on the valves, Joe 
Clark came in. “What’s the 
matter?” he asked on seeing 
Knowles’ car. “Knight took 
care of that job yesterday, 
didn’t he?” 

“So he said!” Gus answered. He pressed 
the starter button again, and watched the 
dial. The tester showed 80 pounds. “Leaky 
rings,” he said. “The oil seals ‘em. If it 
were a leaky valve, the second reading 
would be as low as the first.” 

He took off the head, dropped the crank- 
case, and removed the piston and rod from 
the No. 3 cylinder. “I'll be darned!” he 
said. “Look at this, Joe. About an inch 
of that middle ring broke off, and as it 
happened, didn’t damage the cylinder wall, 
but stuck fast in its groove directly under 
the gap of the top ring. The result was a 
blow-by that killed compression and caused 
missing. Well, George will have to pay 
for a ring job. By gum, Knight was right 
about the cause of the trouble at that—a 
hundred to one it was water leaking past 
that bad gasket that made the ring break.” 

Joe looked at the shop clock. “Where the 
dickens is Knight?” he asked. ‘He's half 
an hour late. There’s the phone.” 

He went into the office. A minute later 
he came back. “Bad news, Gus,” he told 
his partner. “Knight has quit. He phoned 
to say he’s taken a job in the city.” 

“Tl say it’s bad news,” Gus growled. 
“I wanted to fire him! He knew he hadn’t 
fixed Knowles’ engine, but just wouldn't 
admit it. When you make out George's bill, 
leave off what Knight did. That'll have to 
be on the house.”’ 

“Profit and loss,’”’ Joe said. ‘‘Mostly loss.” 

“Yes,” Gus agreed. “Like Henry Knight!” 
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PROJECTING 


Black and Mites 


SLIDES MADE FROM ORDINARY NEGATIVES 
PRODUCE BRILLIANT IMAGES ON THE SCREEN 





By WALTER E. BURTON 


OR a new thrill in photography, try 

making black-and-white slides for pro- 

jection, instead of prints on paper. An 
ordinary print is seen by reflected light, but 
the maximum beauty of a photograph is 
best brought out by transmitted light. 
Transmitted light pictures, or transparen- 
cies, are capable of showing a fuller range 
of tones, and possess greater brilliancy. Of 
course, the most effective way of viewing 
such transparencies is by projecting them 
on a screen. 

Lantern slides, besides squeezing the last 
bit of beauty from an ordinary snapshot, 
have other advantages. Making them can 
be a fascinating hobby in itself. Schools 
have found them an effective teaching me- 
dium, and they are being widely used for 
instructing civilian-defense workers, emer- 
gency police, and air-raid and fire wardens. 

There are two popular lantern-slide sizes. 
The older, 344” by 4” measured along the 
outside edges, is used mainly in large audi- 
toriums. The newer 2” by 2” slide is popu- 
lar because of its convenience and low cost. 
It, too, can be projected for large audiences. 

Photographic manufacturers offer a vari- 
ety of supplies for making black-and-white 
slides. The most popular sensitized ma- 
terials are listed in a table on page 148. 
All film used for projection transparencies 
should be of the safety-base type, to reduce 
fire hazards. In addition to films or plates, 
the following auxiliary supplies are gener- 
ally used: 

Cover glasses are clear, flawless sheets 
of glass to protect the photographic image. 
One cover glass is required for each plate, 
or two for each film transparency. 


Printing a lantern-slide plate by contact. The 
platen of the printing box seemed to exert too 
much pressure, so a padded weight was substituted 


Binding tape may be cellulose film, 
gummed paper, or cloth. It is used to bind 
and seal the edges of the plate and cover 
glass, or of the two glasses used to cover a 
film transparency. 

Locating dots—small disks of gummed 
paper—are useful for indicating the posi- 
tion of the slide in the projector, and for 
numbering or coding. 

Masks cut from paper are bound with 
slides to form opaque frames around the 
picture areas. Sometimes the binding tape 
serves as a mask. 

Varnish or lacquer, applied over the emul- 
sion, prolongs the life of the slide by retard- 
ing fading or other deterioration. It is 
especially advisable in damp climates. 

It makes little difference whether you use 
film or glass plates, so long as you produce 
a good image. There are several methods 
of printing positive transparencies. Often 
the process is complicated by the fact that 
the image must be smaller than the origi- 
nal negative, which must therefore be re- 
duced. If the slide image may be the same 
size, it is simply a matter of contact print- 
ing. 

To make a lantern slide by this method, 
you clamp the plate or film against the 
negative and expose as you would when 
printing on paper. A conventional printing 
box or frame may be used. The speed of 
the emulsion on lantern-slide plates and 
films varies considerably, but in general it 
is greater than that of paper. So you will 
need a less intense light (10 watts). If the 
printing-box platen seems to produce too 
much pressure on a glass lantern-slide 
plate, you can use a weight instead to hold 
the plate against the negative. A layer of 
felt, cloth, or blotting paper will prevent 


This easily made holder may be used instead of a 
printing box. One frame of a 35-mm. negative is 
in position. At left is a lantern-slide plate 





— 


lantern-slide plate 
Lay a mask on the 


In projection printing, the 
rests against a steel square. 


plate while focusing, but remove it for exposure. 
A safety filter or focusing plate will be needed 





SENSITIZED MATERIALS 
FOR SLIDE MAKING 


o Controst Uses 


Normo Slides from 
negatives 


average 


High Copies of printed moat 
ter drawings, and so 


forth 


Direct positives of any 
film subject without use 
of negatives copies 
of other transparencies 
and prints 


Direct-positive 


Slides of printed mat 
ter, drawings, and the 
like 


Negative film, Normal May be used when pos 
preferably tive films ore not 
slow speed ovoilable 

2°’ by 2°* glass For printing negotives 
lantern-slide of extreme contrast 
plates 

2 by 2 Medium Prints from 


plotes overage 


negatives 
2’' by * plotes High Printed matter line 
(antihalation) drawings, and prints 

from soft negatives 


2°’ plates High Fine detail and free 

(special) dom from abrasion 
morks in reproductions 
of drawings 
Some as 2°’ by 2°’ 


3%"" by 4°° Same as 
» 


plotes 2°" by 2 





Note: All film used for projection transparencies should 
be the safety-base type, to reduce fire hazord 








Masks may be cut with the help of a variety of 
tools and templates. Here a 1/2" wood chisel is 
being used along with a simple cutting guide. 
The wide sides of the masks are trimmed off later 


scratching or other damage to the glass. 

Determining exposure is an art that de- 
velops with experience. Instructions avail- 
able for some makes of lantern-slide plates 
contain suggestions for using enlarging pa- 
per for test exposures. Otherwise the test- 
strip method is generally used. That is, a 
plate is entirely masked except for a strip 
1,” wide, and an exposure of 5 seconds is 
given; then another 1,” is uncovered and 
another 5 seconds given; and so on for the 
rest of the slide. One strip will show an ex- 
posure that is correct or nearly so. 

Projection printing in which the slide 
image is bigger than that of the negative 
is essentially the same as enlarging on 
paper. Use a blank, undeveloped lantern- 
slide plate to focus on. Place it emulsion 
side up against an L-shaped piece of wood 
or metal resting on the easel. Put over the 
focusing plate a mask of the same size and 
shape that you intend to bind with the 
transparency, and focus the image in its 
opening. Then remove both the mask and 
the focusing plate, substitute an unexposed 
plate, and make the exposure. 

To form a projected image the same size 
as the negative, the enlarger lens has to be 
moved twice its focal length from the nega- 
tive; to produce a smaller image, it has to 
be moved even farther. You may substitute 
a lens of shorter focal length, use an auxil- 
iary copy attachment or other positive 
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Tape, signal dots, penknife, mask 
cut from metallic paper, and cover 
glass are needed in binding the 
transparency shown with them above 


(magnifying) lens over the 
regular enlarger objective to 
shorten the focal length, or 
mount the lens on an exten- 
sion tube such as an empty 
tin can or a boxlike frame 
made of thin wood, or heavy 
cardboard, and painted dead 
black inside. Focus for maxi- 
mum sharpness, using a 
magnifying glass if possible. 

A third method of printing 
is to place the unexposed lan- 
tern-slide plate or film in a 
camera and photograph the 
negative, illuminated from 
behind. Typewritten sheets, 
book pages, line drawings, 
and similar subjects may be 
copied directly. The result- 
ing negative image is suitable 
for projection. When direct- 
positive film is used, a posi- 
tive image is obtained without 


Taping is started at the bottom 
of the slide, as at right above, 
so the joint will be at the top 
when the slide is inserted in the 
projector. At the lower right, 
the lettering is in position for 
reading when the slide is filed 
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lf white enameled trays 
are used in developing 
slides, the images will 
stand out, and may be 
viewed as work is done 


Transparencies can be 
dried best in dust-free 
atmosphere. Stand them 
in a rack similor to the 
one below, which was made 
from small bits of scrap 


the use of a negative. The camera method 
is also used for copying other slides and 
making positives from negatives. In either 
case the original should be held in a frame 
and illuminated from behind by light dif- 
fused evenly through an opal-glass or simi- 
lar screen 

Safety film may be cut into pieces of the 
required size, such as 115/16” by 115/16” 
(the dimensions of a 2” by 2” slide before 
binding with tape), and printed in the same 
way as glass plates. One method of print- 
ing 35-mm. film strips by projection is to 
load the film in a miniature camera from 
which the lens has been removed, and lay 
the camera on the enlarger easel in such a 
way that the image can be focused on the 
film. Focusing may be done through a red 
or orange filter 

The manufacturer's recommendations for 
developing should be followed. Expose so 
that, on full development—usually 1 to 3',4 
minutes--—the picture on the slide will be 
brilliant. The deepest shadows should be 
slightly transparent. The whitest high lights 
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should show a slight veiling. If 
the whole slide, including unex- 
posed edges, shows a general veil- 
ing, it has been fogged either by 
chemical action in the developer 
or by stray actinic light. A 
treatment with a reducer such 
as Farmer's well-known formu- 
la will generally clear it up. 

After development, fix the 
plate or film in fresh hypo solu- 
tion containing a hardener, and 
then wash it in running water 
for about 45 minutes. 

If projection reveals pinholes, 
retouch with water colors or 
other spotting pigments. 

Standard masks may be pur- 
chased for 2” by 2” slides. If 

you cut your own, one side may be black, 
but have a white or metallic surface face 
toward the projector to reflect heat. You 
can make satisfactory masking paper by 
running an inked roller over one surface of 
white paper stock. For a 2” by 2” slide, 
make the opening no larger than 11,” 
square, a picture area the average color- 
slide projector will cover adequately. Some 
slide carriers have tabs that may project 
into this area. These usually serve no pur- 
pose and can be cut off. For a 314” by 4” 
slide, the maximum opening is 21,” by 3”. 

Clean the cover glass to remove all traces 
of dirt, and dry. Just before binding, heat 
the slide to drive all moisture from the gela- 
tin coating by laying it on a warm radia- 
tor, under a heat lamp, or near a light bulb. 

Use %” wide strips in taping. Have four 
strips, each cut to the length of an edge, or 
a single strip, about 81,” long for a 2” by 2” 
slide. Start the single strip near the center 
of the bottom edge so the overlapping ends 
will not have to enter the projector grooves. 
Corners are either folded over or notched. 
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FOR CAMERA WSERS 





A PLASTIC PROJECTION REEL with a patented 

threading feature and a self-locking film 

catch is now available to home-movie fans. 

It has a convenient slot in one of the reel 

arms for the film to slip through, enabling 

one to thread it quickly and easily even in 
darkness. The film 
is then placed 
around the hub, 
which is open on 
one side to provide 
sufficient finger 
space, and is auto- 
matically locked 
when pulled down. 
Fully loaded, the 
reel will hold 400’ 
of 16-mm. film. 


Pen Forms Handy Scoop 
for Photo Chemicals 


FOR WEIGHING or otherwise han- ~ 
dling small amounts of chemicals, 
a novel scoop can be made from an 
ordinary pen nib and holder. 

The pen nib is placed point first 
into the holder, which forms a con- 
venient handle for manipulating the 
scoop. With this you can place as 
small an amount as a crystal or a 
grain of chemical on the scales. It 
is convenient, too, for gettinz into 
small-necked bottles when spoons 
and all other implements prove much 
too large.-—WILLIAM SWALLOw. 
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EXPOSURE METER MANUAL. Issued by 1 manu- 
facturer of exposure meters, this handy 97- 
page manual deals with the more scientific 
aspects of photography, particularly those 
relating to exposures. The technique of us- 
ing an exposure meter is explained in con- 
siderable detail, and the text is illustrated 
with striking pictures by well-known pho- 
tographers, and with diagrams and charts. 
One of these, shown at the left, illustrates 
by means of a tone scale across the bottom 
how black-and-white film renders colors as 
different shades of gray, ranging from al- 
most a pure white to almost a jet black. 


TRIPLE-PURPOSE PROJECTOR. Color slides, black- 
and-white slides, single- or double-frame 
film can all be shown with the portable pro- 
jector pictured above. Film is held flat in 
the optical plane by glass pressure plates 
and is ready for showing again immediately 
after use without rewinding. The feed ca- 
pacity is 300 single-frame pictures. An air 
blower and a heat-absorption filter safe- 
guard slides or film against heat damage 
and permit the use of 300-watt lamps as 
well as smaller ones. 





FAST, HEATLESS ENLARGER USES FLUORESCENT TUBES 


° . ) 
“ve me any information on fluorescent photo r nlar ge rs? 
ested in building one, but cannot secure data and plans. 


W’. S., Pemberton, N. /. 


To which John W. Campbell, Jr., replies: 


EADER W. S. is making a good 
R choice The fluorescent tube 
comes so close to being the ideal 
light source for enlargers that it 
seems a poor compromise to use any- 
thing else in homemade ones. Flu- 
orescent tubes give a brilliant blue- 
white light of very high photo- 
graphic value, and are so nearly 
heatless that negatives can be left 
in the carrier of the light box illus- 
trated for several hours and still 
come out cool to the touch. There's 
plenty of visible light for focusing, 
and many times the actinic value of 
an equivalent wattage of incandes- 
cent light. 

My homemade light box was origi- 
nally equipped with a 150-watt Maz- 
da floodlamp and an opal-glass dif- 
fuser. It took 20 to 40 seconds to 
make an 8” by 10” print on Velour 
Black, and a negative would show 
signs of dangerous overheating in 
three minutes. With four 14-watt 
fluorescent tubes and a ground-glass 
diffuser, I can make an 8” by 10 
print from the same negative, at the 
same lens stop, in 1's seconds! 

The enlarger was designed with a 
fixed head and a movable table; such 
an arrangement is simple to build, 
and little affected by vibration. The 
enlarger head is fixed to the base- 
ment ceiling beams, and the easel 
slides vertically on two pipe mem- 
bers. The camera clamps onto the 
bottom of the head. 

If you build this type, you may as 
well use large tubes. Should you 
trade in your camera for a larger 
one, the light box will still be ade- 
quate, and the big tubes cost less 
than the smaller ones. Because the 
tubes themselves provide a fairly 
even light, a single sheet of ground 
glass gives adequate diffusion. The 
tubes are available in '”, 1”, and 
1',” diameters, and in 15”, 18”, and 
24” sizes. Special 8-watt, 8” by 12” 


: Ballasts, sockets, and their starter buttons are mounted 
tubes may also be obtained. Day- 


> : on the lid of this fluorescent-tube enlarger lamp. Four 
light blue-w hite is the best tube tubes provide a diffused light for negatives as large as 
color; it gives a maximum of actinic 5” by 7”. The box is painted with aluminum lacquer inside 
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light along with maximum focusing light. The inside of the light box is painted with 
The distance from the tubes to the ground aluminum lacquer, the outside with flat 
glass should be approximately twice the black. All edges are sealed with black tape. 
tube diameter to assure even illumination. Vent holes are unnecessary with fluorescent 
The ground-glass surface should be about tubes. 
1'.” away from the negative carrier, so A drawback in the fluorescent lamp is the 
that it will not be in focus when the nega- fact that it will not reach full intensity at 
tive is being printed. The ground glass once, so exposures must be controlled in 
should have at least 1” overlap on all sides another way. It is best to leave the lamp on 
beyond the negative. continuously, and use a shutter mechanism 
How many tubes to use will be deter- to make the exposure. The simplest ar- 
mined by the size of the ground glass. The rangement is a swinging arm carrying a 
outermost tubes should be centered above black disk in front of the lens. On the en- 
the edges of it. Mount the tubes not more larger illustrated, the arm is activated by a 
than half their own diameter apart; the solenoid controlled by an electric timer. 
closer you pack them, the brighter the After the war, cold-cathode fluorescent 
image will be. The 1!.” tubes are naturally tubes will probably offer the perfect solution. 
the best for this reason. The light box pic- Used with a high-voltage neon-tube trans- 
tured uses four 14-watt, 15” by 1%” tubes, former, they provide instant starting and 
and will handle negatives up to 5” by 7”. stopping. 


Flash Gun Is Adapted 
to Standard Plugs 


OWNERS of flash guns that 
take special plugs for their 
miniature outlets are finding it 
difficult to get plugs. Such an 
outfit can be adapted simply to 
standard 110-volt plugs by slip- 
ping a so-called 110-volt “‘three- 
way socket” into the gun, as 
shown. The bulb can _ be 
screwed into this socket, and 
outlets are provided on each 
side for extensions using stand- 
ard plugs.—-LOUIsS HOCHMAN. 


Glass Palette Fitted in Flat Box 
Is Aid in Spotting Prints 


HERE’S an easy way to do your print spotting with- 
out staining the family china. Take a shallow box like 
the ones in which cut films come, and fit pieces of blot- 
ting paper to both halves, inserting them snugly so 
they won't slip out. Then cut a piece of clear glass the 
right size to go into the bottom half of the box, and 
you have a palette on which to smear water colors for 
matching print tones. 

Tubes of blue-black and burnt-sienna water colors 
supply the pigments for mixing any desired shade. The 
blotter in the top half of the box may be used to point 
up the brush before you apply the spotting to your 
prints. The box can be closed when not needed and 
presents both palette and blotter when it is opened. 

The above photograph shows the outfit ready for use, 
with a bottle of brush moistener handy.—C. H. COLES. 
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of balsa-minded builders of model planes. 
How to make best use of these materials is 
told by Frank Zaic in the following article 

















DOMESTIC SUBSTITUTES SERVE CRAFTSMEN 
AS MODEL MATERIALS MARCH OFF TO WAR 


By FRANK ZAIC 


HEN war was thrust upon us, it 

became evident that model builders 
would have to do without many of the ma- 
terials they normally took for granted. Rub- 
ber became very precious, and in January, 
1942, the manufacture of rubber thread for 
model use was suspended. Steel, aluminum, 
and copper, used in making motors and elec- 
trical equipment, were severely restricted. 
Japanese manufacturers of covering tissue 
became our enemies. Balsa wood—so desir- 
able in model construction because of its 
lightness and strength—was classed as a 
vital war material, and existing stocks were 
frozen last August. 

The search for substitutes, then, is on! 
Luckily, domestic paper mills have been 
turning out satisfactory covering tissue for 
several years. But new rubber is definitely 
unobtainable, and unless you can use strips 
from old inner tubes for powering your 
craft, your modeling urge will have to vent 
itself in gliders and gas designs. 

The restriction on balsa, however, is much 
more serious. One can best judge the im- 
portance of this wood to the model industry 
by noting that about 4,000,000 board feet 
of balsa were hitherto used per year. It 
weighs from 4 to 20 lbs. per cubic foot, as 
compared with 30 lbs. for domestic light 
woods—our best available substitutes. 

Spruce, white and sugar pine, poplar, 
basswood, and hemlock may be placed in 
this class, and of these, sugar pine seems 
to be the best now available for model mak- 
ing. It has many of the characteristics of 
balsa. It lacks the stringy grain that seems 
common to most woods, and can be crosscut 
without difficulty. Furthermore, it does not 
necessitate any variation from the aerody- 
namic design you used in balsa construction. 
As for tools, a good, sharp penknife is most 
important, as well as a jig saw or a coping 
saw with a fine-tooth blade. A block plane 
is essential also. 

Of course, the select grade of sugar pine is 


now also on the priority list, but it is be- 
lieved that other grades will remain avail- 
able, and there will no doubt be stocks on 
dealers’ shelves for some time to come. Most 
home workshops and school manual train- 
ing departments, too, will have some of this 
material on hand. It can be ripped into suit- 
able strips on a small power saw if a sharp 
blade is used and a wooden table insert with 
a very narrow slot is substituted so that 
the stock is supported right up to the blade. 

Basswood promises to be the next best 
choice to sugar pine. It is slightly heavier— 
in the neighborhood of 35 lbs. per cubic 
foot as compared to 30 Ibs. for pine. It is 
equally easy to work and should prove quite 
satisfactory. However, pine has larger 
“pores” than basswood, and its medullary 
rays (the lines radiating from the center 
outward) are much more pronounced, so 
that sheets cut along them are extra stiff 
and make excellent ribs. 

The use of sugar pine or basswood in- 
volves no radical changes in structural de- 
sign. In time we may find better ways of 
using it, but for the time being standard 
practice seems to work out very well. Pine 
spars and longerons will have to be smaller 
than those we made from balsa if their 
weight is to be within reasonable limits. 
However, the reduction should be in the 
thickness and not in depth, so that the beam 
strength will be preserved. 

A wing design that proved to be good is 
shown on the drawing. The sheet covering 
the leading edge need not be more than 
1/64” thick for models up to 200 sq. in., 
while 1/32” sheet takes care of all other 
sizes. This system makes possible the use 
of a small leading-edge spar. If the wing is 
small, one additional spar on the lower 
camber will be enough. Larger wings such 
as for gas jobs should have additional spars. 
Be sure to use sizes which have generous 
depth proportions. The trailing edge should 
have the standard tapered section. Unless 
the spar is placed close to the trailing edge, 
the covering will warp it. Some manufac- 
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turers supply trailing edges already shaped. 
If you have to cut one, be sure that it has a 
true taper and not just a round corner. 
Most present-day designs have wings with 
an aspect ratio 6f about 8 to 1, so you can 
copy balsa models fairly closely in working 
with pine or basswood, simply making 


structural members one half as thick, but 
Ribs may be 


as deep as specified for balsa 
cut from 1/32” sheets, provided the chord is 
not more than 5” and that there are several 
spars to prevent the ribs from weaving. 
Sheets 1/20” thick will do for most “B” gas 
designs and large glidérs, While 1/16” ma- 
terial will take care of large “C’”’ gas models. 
Some may think of lightening the ribs by 
punching holes in them. I do not recommend 
this practice, as the saving of weight will 
be small and the loss of strength great. 
Fuselage construction, too, can be kept to 
established standards by the use of smaller 
longerons and stringers. For example, if 1” 
square hard balsa is specified, 3/32” square 
pine will do. It has about one half the area 
of a 4%” cross section, so the weight will 
remain almost the same as that of the balsa 
member. However, the smaller pine strips 
will require a greater number of uprights to 
keep them from bending under load. To 
prevent buckling of longerons, the spacing 
of uprights should not be more than eight 
times the square dimension; that is, spacing 
for 44" square longerons should be 1”. This 
can be increased, however, if the longeron 
is curved; therefore fuselage outlines should 
have a curve all along them. The covering 
will then keep the strip under compression, 
whereas if the longeron is straight the cov- 
ering subjects it to tension, with resultant 
wrinkles and structural failures, as shown 
in the drawings. Note, too, how the segments 
of round bulkheads should be made to over- 
lap, with deeper stringers at these points. 
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When using pine or basswood for longe- 
rons or spars, always consider the forces 
that will be placed on it, and remember that 
the resistance against bending is squared 
when the depth is doubled. 

If a builder designs his own model, the 
ideal wing would be tapered as shown. Note 
that some of the spars do not run the full 
span. For the time being we are using sim- 
ple tips that can be shaped from trailing- 
edge stock. Regular round or elliptical tips 
can be built from sections as is done with 
balsa, but the stock will have to be quite 
thick to prevent warps. Since we are only 
beginning to use pine, and the chief problem 
is to keep weight down, such fine points 
can well be left for later decision. 

At the very outset of the search for a 
balsa substitute, the need for rib-making 
material was most pressing. Hardwood 
spars and longerons can be purchased 
ready-cut, and no work other than trim- 
ming to length is needed. But ribs have to 
be cut to a curved outline. I tried to cut 
wide sheets from sugar pine, and found 
that the regular balsa-sawing equipment 
did the job well, and that the sheets had 
smooth surfaces. I cut the stock to quarter 
grain as is done for balsa sheets intended 
for rib work. The crucial test came when I 
tried to cut the ribs out with a razor blade. 
I found that sugar pine up to about 1/16 
thick can be readily cut this way for mak- 
ing ribs, bulkheads, and other flat shapes. 

At first I was worried about the ability 
of model cement to join pine, but actual 
trials have shown that it can be safely used. 
It is, however, necessary to be generous and 
to go over the joints several times, extend- 
ing the coating over a larger area than on 
balsa to obtain good anchorage. When this 
is done, the dope by which the covering is 
held in place will soften the cement at the 
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joint and make it soak in- 
to the paper, thereby form- 
ing a gussetlike structure. 
It is recommended that 
work be left in the pin jig 
overnight while the cement 
is setting. Pine has more 
life than balsa and it is lia- 
ble to break loose if the 
cement is not quite hard. 
One must not forget that 
model cement needs air to 
dry and that the surface 
always dries first, leading 
one to believe that it has 
set when it may still be 
soft inside. 

The only substitute for 
cement, should this also 
become unavailable, would 
be casein glue. Ordinary fish glue seems 
never to set to a model maker's satisfaction, 
and damp weather is likely to loosen it up. 
Just what you will do for dope depends on 
what your paint shop has to offer. Lacquer 
thinned out 50 percent with lacquer thinner 
might be satisfactory. 

To get a good idea of just how helpful 
balsa has been to us, one has only to look at 
models built by boys in Europe, who had 
to use hardwood all these years because of 
the tendency of their countries toward self- 
sufficiency. Although these models may be 
examples of fine workmanship, their aero- 
dynamical layout taakes them poor fiyers 
and their actions remind us of our own early 
efforts of about 1927, when we knew very 
little about model aerodynamics. To our ad- 
vantage was the fact that it is easy to build 


or repair a balsa model in 

a few days and try out 

new ideas. A hardwood 

model requires more time. 

This is the challenge to 

American model builders: 

Can we tackle the prob- 

lems of hardwood con- 

struction, and in spite of 

our inexperience, do better 

work than European boys 

who have had a much more 

extensive background in 

this type of model build- 

ing? I feel that our work 

will have many advan- 

tages. A good example is 

our use of thin white-pine 

sheets for ribs, while they 

use plywood, which takes 

much longer and requires greater effort. 

Perhaps they tried thin sheets but did 

not know that quarter-graining was neces- 

sary. At any rate, it will be most interest- 

ing to note just how our hardwood models 

will compare with those of Europeans. Al- 

though most of our older builders are serv- 

ing in the armed forces or are at work in 

war industries, I am sure that the younger 

craftsmen will not let us down in our ex- 
pectations. ; 

It cannot as yet be foretold which of the 
available woods will gain the greatest favor. 
Some dealers will stress pine while others 
may feature basswood, depending on the 
grades produced and the nearness of supply. 
Although this article may have dealt almost 
exclusively with pine, the methods outlined 
also apply to basswood or other softwoods. 








CONVERTING DECIMALS TO FRACTIONS 


MANY occasions arise in the shop when decimal dimensions must be measured 
with an ordinary rule graduated in fractions of an inch. To determine the 
fractional equivalent of a given decimal, multiply the decimal by the de- 
nominator of the fraction most convenient for your use. 

For instance, in laying out a sheet of light metal to be formed into 6%” 
diameter pipe, it»will be found that the circumference is 21.2058”. The decimal, 
.2058, may be multiplied by any of three denominators, thus: 

.2058 times 8 equals 1.6464 eighths. 
.2058 times 16 equals 3.2928 sixteenths 
.2058 times 32 equals 6.5856 thirty-seconds 

Using the last, of these figures, for example, the circumference would be 
measured as 21 inches and 6.5856 thirty-seconds. Allowing for a slight reduc- 
tion in the pipe diameter when the metal is curved, the width of the piece you 
lay out may be 217/32”, exclusive of lap. 
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Hop sacking or 
cretonne makes 
a colorful lid 
cover and bag 
for this light, 
sturdy wash-day 
clothes hamper 


= 


When folded, the 
hamper takes up 
little space in 
the laundry, and 
it can be easily 
carried back to 
its closet when 
washing is done 


Collapsible Clothes Hamper 


HIS attractive folding clothes hamper is easily carried to 

the laundry for sorting clothes before they are washed. 
The simple frame is made of dowels, while the cloth bag is 
so designed that the framework holds it open rigidly and, at 
the same time, allows it to be folded easily. 

The lid consists of a piece of 14” plywood covered with the 
same material as the bag and attached to the framework as 
indicated in the drawing below. 

To empty its contents, the hamper is inverted. This is easy 
to do because of its extreme lightness. 
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BLACKOUTS ARE CAMOUFLAGED from the 
inside through the use of the decora- 
tive shade above. Made of heavy 
black paper and absolutely opaque, 
it looks like a Venetian blind by 
reason of a design applied to its in- 
terior surface. It may be hung in 
place or rolled up for storage in a 
few seconds, and is available in four 
convenient sizes designed to fit al- 
most any window in the home. 


HERE'S WALL PROTECTION in the form 
of a transparent film that prevents 
dust and dirt from penetrating 
painted surfaces and washable wall- 
papers. The colorless flat finish is 
applied directly and dries in about 
twenty minutes. When walls become 
soiled, the film is washed off with 
water—-no soap or cleaner is neces- 
sary—and a new coat is applied. A 
gallon of the fluid will cover about 
1,500 sq. ft. 
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MIDGET DOOR STOPS that slip under the pinhead of 
a door hinge take the place of more elaborate 
ones. They can be installed in a moment by lift- 
ing the hinge pin out of the hinge, inserting the 
pin through the hole in the door stop, and replac- 
ing the pin. The devices can be adjusted to stop 
doors at a 90-deg. or a 180-deg. angle. They can 
be removed at any time. 


TILE BATHTUBS, built on the job, may save hundreds 
of tons of steel and iron that would otherwise go 
into the making of ordinary ones. The tub shown 
below was constructed on a wooden framework 
reinforced with wire mesh. It is roomier, easier to 
clean, and offers a surer footing than the old 
type, while the wide seat at the front is a distinct 
improvement. The interior is composed of pieces 
of unglazed ceramic tile, which is available in 
attractive color combinations. Such built-in tubs 
eliminate many transportation problems, and can 
sometimes be installed where others could not. 





Above, bedspring made of 
The full-size box spring above hickory slats, rope, glue, and 
requires only 5 Ibs. of steel. nails! Right, spring band- 
Instead of coil springs, there sawed from one piece of wood. 
are ten birch slats, each 3” in Right, below, four experimen- 
width, suspended from double heli- tal types of springs. The large 
cal springs held by wire clips spiral one shown is of plywood 


WOODEN FURNITURE SPRINGS may solve the problem raised by 
restrictions on the use of steel for such purposes. Experi- 
ments are being made with various types, one of these being 
a wooden bedspring which can be adapted to couches, chairs, 
and so forth. The resilient members are made of hickory, 
treated with a wood preservative, but not steamed or bent 
in any way. Oak, ash, and maple springs also are being tested. 
One manufacturer has combined wood with steel to make 
a full-size box bedspring, containing ten birch slats suspended 
from helical springs at both ends. The total amount of steel 
used, including that for the wire saddles or clips by which the 
slats are attached to the springs, is only 5 lbs. 


FLUSH DOORS add new modern beauty to any are made with wedged dovetail joints. The 
home. A honeycomb grid between the faces faces are composed of three-ply gum veneer, 
is said to make the type shown below un- and completely seal in the core. All parts 
usually sturdy. The grid consists of strips are fabricated with water-resistant resin 
of insulating board halved together to form glue, which fixes the two faces firmly to the 
a rigid, nonwarping core. Frame corners’ frame and core. 





Below and at extreme right, flush doors dis- 
playing the clean-cut lines and simplicity so 
desirable in modern homes. In the drawing, 
a cross section of the door shows the honey- 
comb core and the frame and face construction 















































RACK FOR 
COVERS 























By JOSEPH ARONSON 


Interior Designer 


OR complete modernization of a kitchen, a 
systematic method of storing equipment in 
use every day must be provided. Whether you 
are making a fresh start by remodeling, or 
already have some up-to-date units installed, it 


will pay to give additional thought to timesavers 
of this nature. Here are suggested designs, 
adaptable to the space you have available, for a 
pot closet, spice shelves, tray rack, revolving 
cup holder, and plate rack. 

Pot closet. The old method of storing pots 
and skillets in low cupboards necessitated stoop- 
ing and searching. A narrow closet taking less 
floor space will hold all ordinary pots in open 
view and within easy reach. One 15” deep by 
24” wide and reaching to the ceiling will be suffi- 
cient. Put it near the stove. To plan the hang- 
ing arrangement, cut a plywood panel at least 
%” thick to fit into the back of the cupboard. 
Lay it on the floor, and group the utensils in 
staggered order to utilize all space. Ball-tip 
screw hooks are the best hangers. 

Pot covers may be kept in racks on the inner 
side of the door. Strips 4” by 3” are screwed 
to tapered cleats, leaving about '2” open at the 
bottom. The covers wedge themselves in and 
will not rattle. 

Spice shelves. Disorderliness of small articles 
in a deep cupboard can be avoided by fastening 
shallow shelves to the inside of the cupboard 
doors. One of the sketches shows a type suitable 
for small packages and shakers of spices and 
small bottles of condiments and sauces. End- 
pieces shaped as suggested may be sawed out to 
support two or three shelves. Both the shelves 
and fronts may be of 44” plywood. Rabbet the 
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floors into the endpieces, nail or screw the fronts 
on, and screw the assembled rack to the door. 
Size is best determined by arranging all the 
articles to be stored in rows according to height. 
The most important detail is to cut back any 
cupboard shelves that may otherwise interfere 
with the closing of the doors. 

Tray rack. Trays may be stored vertically, 
thus occupying some odd corner of unused space 
either high or low. The dimensions should be 
based on the largest tray in your collection. All 
trays should be kept separate by partitions of 
144” plywood or composition board, each set loose- 
ly into a groove in the floor of the rack and sup- 
ported at the top by two short pieces of molding. 
Do not let the partitions go all the way back. 
They are easily removed for thorough cleaning. 

Revolving cup holder. Eight cups may be stored 
in a small space on a 6” diameter revolving disk 
of %” plywood. Attach the cup hooks horizon- 
tally to the rim of the disk. Then fasten the disk 
to the underside of a shelf, using as a pivot a 
long screw passed through a small wooden collar 
and two iron washers as shown. 

Plate rack. A system of storing plates or edge 
instead of flat not only saves space but reduces 
the danger of chipping. The usual way of piling 
plates means china on china, while in this rack 
we have the weight of the china resting on wood. 
Into the dish compartment, fix a pair of parallel 
stretchers at an angle of about 10 deg. and about 
5” apart. Partitions should not be vertical, but 
at right angles to the stretchers, so that the 
dishes may lean against them. Space the parti- 
tions after measuring your dishes, but make al- 
lowances to avoid tight fits. 

A 1%” cove molding placed to support the 
dishes at the edges as shown is helpful, as is also 
the use of weatherstripping as padding. 
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WALL HOLDERS MADE FROM A CHOPPING BOWL 


By 
JOSEPH 
ARONSON 


a 


PAIR of attractive wall holders for 
ivy or other potted plants can be 

made from one wooden chopping bowl and 
a little %” lumber. For the two designs 
shown, a bowl 11” in diameter and 2%” 
deep Was sawed in half with the grain, and 
each half was fastened to a wooden back- 
board with wood screws. 

Two back profiles are 
shown, but if the plant 
boxes are to be hung close 
together, they should pref- 
erably be made to match 
Use solid stock for the 
backs, Founding the edges, 
and cut am inverted keyhole 
slot im each to hang it up by. 

Wooden chopping bow!ls 
are usually heavily waxed, 
and for fifiishing it is neces- 
Sary tO remove this wax BACKBOARD 
with benzine. Stain both the 1) 
bowl and the back panels 
fairly dark. Wax when dry 

Small flowerpots can be 
kept mm place by filling the 
Space around them with fine 
gravel Or sand. To protect 


the iy hog Lay out the backboards on 1” squares, following either of the two 
against — , attractive designs above. Saw out the outline, and round the edges 
With paraffin or fit a metal gi) ground. Saw a chopping bowl in half with the grain, and attach 
liner of tim-can stock. each of the halves to a back by means of countersunk wood screws 














HW 10 





Crescents and a circle 
make a lovely frame for 
lovely reflections, and 
add a modern decora- 
tive touch to this mirror 


By 
FRANK PIZARRO 


Has Three Shelves for Displaying Knickknacks 


ESIGNED on simple, sweeping lines, 
this decorative mirror harmonizes 
well with modern furnishings. Making 

it is a comparatively simple job, although the 


work must be carefully laid out. The dimen- 
sions given are for an 11%” mirror. 

It is simplest to use a paper pattern, 
which will serve for both the main parts. 
Draw a circle the exact size of the mirror, 
and mark on it a diameter. Measure up 
from the center and to one side of the di- 
ameter, as shown in 
the accompanying 
drawing, to locate the 
center for the 85,” ra- 
dius of the shelf sup- 
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MIRROR CLIP 








port. Similarly, locate 
the center for the 1% 
radius for the pro- 
jecting curve of the 
middle shelf. Mark off 
the top and bottom of 
the shelf support by 
measuring from the 
original center. 

Cut a %” plywood 
back to the over-all 
outline of the pattern. 
The shelf support can 
be cut from %” or 
even 1%” stock. It is 


in the drill press, rabbet the back of the 
middle shelf projection to the thickness of 
the mirror. Nail and glue the two parts 
together; then fit the three shelves in place 
with a little glue and a few brads. Counter- 
sink the brads and fill in the holes. 

A mirror clip and two hangers can be 
bought or made from thin sheet metal. The 
piece may be given a stain and varnish 
finish, but colored enamel or lacquer is ap- 
propriate for modern decorating schemes. 





CENTER SHELF 
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notched for the bot- 
tom shelf. Working 
carefully with a chisel, 
or with a routing bit 














HW 11 














BLUE STARS ON 
WHITE FIELO 














j STOCK 
5 N 
"| stock 


T/ 
RED AND WHITE 
STRIPES 
Patriotic plaques 
strike a timely 
note in the star- + Risa 
spangled manner 














DRAWING A FIVE-POINTED STAR ‘SHOP PRACTICE] 


1. Scribe a circle the size of the star 
required. 
. Draw two diameters perpendicular 
to each other. 
3. Divide radius in half at A. 
. Set compass from A to B and swing 
are B-C. 
. Set compass from B to C and swing 
arc D-C-E. 
. With same radius, mark off G from 
E and F from D. 
. F-G should be equal to B-E, E-G, 
and so forth. 
. Connect alternate points with 
straight lines to obtain star. 
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* *& *& BY JUAN OLIVER 


ROM thousands of American homes, 
f offices, shops, and factories, men have 
gone forth to join the armed services of the 
United States. “Let’s not forget them” is 
the slogan of those who stay behind, and to 
this end service flags and plaques of various 
kinds are displayed. 

In a letter to POPULAR SCIENCE, R. J. 
Lamberth, of Chicago, Ill., writes that he is 
kept constantly busy in his home shop turn- 
ing out wooden service plaques for clubs, 
fraternal organizations, and business houses, 
and he suggests that a suitable design for 
such pieces might be of interest to many 
readers. Illustrated on this page are two 
attractive plaques in modern styles ap- 
propriate for home display or as company 
honor rolls. 

The plaques give an interesting relief 
effect, yet are easy to make either with or 
without power tools. Working to the di- 
mensions shown, cut the back of the smaller 
one from 1,4” stock, saw the raised middle 
section out of 1,” material, and glue or nail 


JOHN SMITH 
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these together. The “V” and stars are jig- 
sawed from 14” stock. Finish separately 
before mounting these with brads. Stars 
can be made any size desired and spaced 
according to the number to be mounted. 

Use %” stock for the back of the large 
plaque. To this, glue and nail the 4” thick 
center section. Cut the large “V” also from 
14” material, the stars from 4” stock. The 
names can be lettered on or cut from \” 
stock. Pressed composition board is ex- 
cellent for small cut-out letters, as it does 
not splinter. 

Clear white pine or plywood is suitable 
for such plaques, but for outdoor use ply- 
wood must be the waterproof resin-bonded 
type. Use a good quality of red, white, and 
blue enamel. Masking tape will be of help 
in painting the stripes. 

The five-pointed stars, which add to the 
decorative effect of these plaques, can be 
laid out on 1,” stock in accordance with the 
diagram shown on the opposite page, and 
cut out with a jig saw. 








A stond like this is a useful accessory for your 
home. You con build it of wood to match other room 
furnishings, or finish it with a contrasting enamel. 


The stand when compactly folded, 
ready to be tucked into a closet. 
Notice how little space it takes up 


Folding Luggage 


Holds a Guest's Suitcase for Easy Packing and Unpacking 





where to put 

suitcases for packing and unpacking, 
this sturdy luggage stand saves wear and 
tear on bedspreads and furniture, and folds 
so compactly it takes up little room in a 
loset when not needed. 

Although the one shown was made from 
walnut, any strong, durable wood can be 
used. The bottom spreaders are turned to 
the dimensions shown, with 12” dowel ten- 
ons at the ends. Note that the top turnings 
are alike in length, and that the dowel holes 
are spaced 18” apart in one, but only 15% 
apart in the other. Both bars have blind 
grooves or saw kerfs cut in them to take the 
webbing, and these are at right angles to 
the dowel holes. 

Band-saw the four legs all to the same 
pattern from 1” by 2” stock. Bore a 1” 


S YLVING the problem of 
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hole through the upper end of each; then 
saw across the diameter of the hole, round- 
ing the cut slightly. Be careful in boring the 
14” dowel holes for the hinge pins and bot- 
tom spreaders. In two legs these are bored 
from the same side of the piece, but in the 
other two the hinge hole is bored from one 
side, that for the spreader from the other. 
Assemble the inner frame with glue, in- 
sert the hinge dowels, place the outer legs 
upon them, and assemble the outer frame. 
Be sure the top bars are glued on with the 
slots facing out. Finish the wood as desired. 
Cut three 18” lengths of 2” wide webbing, 
which can be bought at large hardware and 
upholstery shops. Push the ends into the 
saw kerfs, and secure them with small hard- 
wood wedges 1/16” thick driven in along- 
side.—BENJAMIN NIELSEN. 





Above, how oa pair of legs is joined by means of a 
hinge pin slipped into blind holes. These are bored 
in the two pieces so that they face one another 


Below, legs are doweled te blind holes in the top 
spreaders. Webbing is wedged and gived into grooves 


After a hole is bored into the upper 
end of the leg, the stock is sowed 
ecross to form a semicircular socket 
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The slits or kerfs in 
the top bars are 2” in 
depth, and should be 4 " + 
wide enough to secure Hi a va 
strong canvas webbing BLIND SAW KERF Top Bars _4 % «4% HOLES FoR 
by 1/16” thick wedges FOR WEBBING , 1% 01a. x19 DOWELING TO TOPS OF LEGS 
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Bindings, sports 
equipment andall 
leather articles 
respond favorably 
to good treatment 
and will reward 
their owner with 
longer wear and 
fine appearance 


= 


Heat supplied by 
a reflector lamp 
allows the oil to 
work itself into 
the leather with- 
out burning. Use 
an infrared type 
therapeutic lamp 
or radiant heater 


G LIVES FOR YOUR 














gloves and belts may be cleaned by wash- 
ing them with water and saddle soap, Cas- 
tile, or any similar mild soap, then rinsing 
well, and drying. However, drying leather 


F A SOCIETY for the prevention of cruelty 
to leather were formed, there is no doubt 
that many of us would be found guilty of 
abuse and neglect. These days, however, 
careful maintenance is the watchword for 
all goods that cannot be conveniently re- 
placed, and leather—one of the oldest and 
most useful materials known to man—may 
have its life multiplied many times over 
with proper treatment. 

Leather articles will, in spite of all care, 
become dirty. In the days when it was 
plentiful, rubber cement could be used to 


calls for a word of caution. Did you ever 
get your shoes wet, dry them on the radia- 
tor, and then wonder why they felt like 
wooden clogs the next time you wore them? 
A quick way of ruining leather is to dry it 
rapidly with heat or direct sunlight. Heat 
causes stiffening and cracking. The safest 
procedure is to place the wet article where 
a draft of air strikes it—in an open door- 


remove some kinds of dirt from fine leather 
surfaces. The cement was painted on the 
leather, left to dry for an hour or so, then 
rolled off with the fingers, taking the dirt 
with it. The rubber particles could be 
saved, dissolved in carbon bisulphide, and 
used again. 

A wide variety of leather articles such as 
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way, for example, or in the air stream of 
a fan. After drying, it is a good idea to 
applying polish or other dressing. 

Some time ago a group of scientists and 
library experts made a study of leather- 
bound books, and they found that those 
handled every day lasted much longer than 
those that remained undisturbed for long 





rather than to polish it, a dressing that 
consists essentially of oils and greases is 
most suitable. Dealers in shoe supplies 
usually handle such grease, but you can 
make your own preparation. A paste that 
I have used for a number of years on book 
bindings and other leather articles consists 
of 3 oz. of neat’s-foot oil and 2 oz. of lanolin, 
by weight. Warm the mixture until the 
lanolin is distributed evenly through the 
oil, and use it warm. Apply it to the leather 
with a cloth, but do not put it on too heavi- 
ly. Then place the article in a warm (but 
not hot) place to drive the preparation into 
the leather. 

Another lubricant used in libraries con- 
sists of a mixture of castor oil and paraffin. 
Enough for a considerable number of books 
is made by heating 3% oz. of castor oil and 
adding 112 oz. of paraffin chips. Stir until 
the wax melts and blends with the oil. 
Apply lightly about once a year. The 
castor oil may be of the odorless variety. 

A third leather lubricant is ordinary 
petroleum jelly. All of these dressings can 
be used on other leather articles as well as 
on book bindings. 

The committee that investigated the 
preservation of leather bindings unearthed 
a lot of other facts. Books last longer if 
stored in open shelves not placed against 
the wall. Gas fumes, which create sul- 
phuric and sulphurous acid in leather, are 
injurious. Likewise harmful is tobacco 
smoke, which contains 
ammonia. This pro- 





LEATHER GOODS 


vides sound reason for 
those “No Smoking” 
signs in libraries. 
Books kept in a damp 
place are likely to mil- 








periods. The reason was that oil trans- 
ferred from the hands to the book bindings 
—-an insignificant amount—acted as a dress- 
ing for the leather. 

Leather must be “fed” at intervals with 
oil or grease if it is to give maximum serv- 
ice. The oil added to it in the manufactur- 
ing process will in time disappear through 
evaporation or other action; if it is not 
restored, the leather becomes dry and stiff, 
cracks, and often disintegrates into powder. 
After cleaning leather by washing or some 
other process, application of a dressing is 
always advisable. 

There are numerous leather dressings on 
the market. Any good shoe polish will 
keep leather in good shape. However, 
leather authorities recommend that only a 
polish that dries to a dull finish be used, or 
one that has to be buffed to a luster. 

When it is desired to feed the leather 


dew. Those kept in 
closed cases should be 
removed and aired occasionally on dry days. 
One man who hates to wear rubbers uses 
a commercial leather paste to waterproof 
his shoe soles. He smears the grease liber- 
ally on the sole and drives it in by baking, 
being careful to heat the leather no more 
than necessary. He used a soldering torch 
until he discovered recently that the new 
drying lamps and the older infrared thera- 
peutic lamps would do the job without the 
danger of scorching the leather. Two or 
three treatments make his shoe soles water 
resistant for several months and improve 
their flexibility and wearing qualities. 
Other lubricants used for making shoes 
and other leather goods water resistant 
are neat’s-foot and sperm cil. The leather, 
particularly the soles, is well impregnated 
with one of these oils; then the shoes are set 
aside until the oil dries, after which they 
are polished. Neat’s-foot oil dries a little 
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Sewing and Repairing Leathet 
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more slowly than sperm oil. There are on the market 
various waterproofing preparations that can be used 
in a similar way. 

One of the best methods of prolonging the life of 
leather shoes is simply to polish them frequently. 
Use a good liquid or paste shoe polish that has to 
be buffed to produce a shine. Work it thoroughly 
into all cracks and seams, and particularly into the 
space between the soles and uppers. An old tooth- 
brush is good for this. 

When two pieces of unlubricated leather rub 
against each other, they cause a squeaking noise. 
In shoes the trouble is usually between two layers 
of leather forming the soles. One remedy is to make 
a small opening at the edge of the layers and intro- 
duce through it a mixture of castor oil and powdered 
soapstone. The opening is then closed by cementing 
or sewing 

A leather article may often be given a new span 
of life by patching it. If the damage is a mere slit, 
sewing with linen thread may be all that is required. 
For a larger hole, a cemented patch that can be 
made almost invisible may be used. Cut a paper 
pattern to cover the spot; then lay out a patch 
about |,” larger all around. It should be of the same 
kind of leather as the article being repaired. With 
a sharp knife, bevel the edges of the patch. 

Lay the patch over the hole and dust around it 
with dressmaker’s chalk or talcum powder. Remove 
the patch and, following the chalked outline, skive 
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A brief case is refinished with a leather 
dressing that will dye as well as polish 
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Tags of shoe leather are cemented down 
to prevent them from being torn off 


Shoes may be waterproofed on uppers 
and soles. A commercial solution is used 


If the leather at the lap joint of a belt 
loosens and rises, cement it immediately 


Liquid dressing applied to the back of a 
belt soaks through to provide lubrication 
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around the hole, beveling the leather to 
match the patch. Use pyroxylin household 
cement, waterproof leather-belting cement, 
or a good rubber cement to fasten the patch 
in place. If a hairline shows around the 
edge, use ink of appropriate color to cover it. 
Finally, polish the area in the usual way. 
This technique may be used to repair the 
tiny cracks or slits that often appear in 
shoes where the leather bends in walking. 
Use slivers of leather of a size and shape 
to fill the crack, and apply ink or leather 
dye to color them before polishing. 

Many companies in war production have 
installed line shafts because of the scarcity 
of electric motors for individual drives. 
Since rubber belting is also hard to get, a 
good many leather belts are being used. The 
care of these leather belts differs according 
to their use and surroundings. In one plant, 
where lubricating oil gets on them fre- 
quently, they have to be taken down and 
cleaned often. The secret of good belt per- 
formance is proper lubrication to keep the 
leather soft and supple without making it 
slippery. A soft, pliable belt, combined with 


Mounting Stripped Bicycle Pedal 


WHEN the threads of a bicycle pedal 
stripped at the end, the pedal can still be made to 
serve by countersinking the crank on both sides, 
and beveling the pedal spindle on the grinding 
wheel, as shown in-the drawing, so that good 
threads will project far enough through the crank 
for the nut to get a firm grip. Grind a bevel on 
the nut also, leaving about half of it untouched to 
provide a secure hold for the wrench employed to 


tighten it.—AxEL E. OGREN. 


are 


good pulley design and belt tension, requires 
no sticky, friction-producing dressing to 
make it efficient. Heat generated by pulley 
friction dries out a belt, so a lubricating 
dressing has to be applied each week or so. 
Belt manufacturers can provide prepared 
dressings suitable for any variety of belt, 
but good lubricants can be prepared right 
in the shop. One consists of about equal 
parts of castor and neat’s-foot oil. Like all 
such dressings, it should be applied to the 
outside of the belt and permitted to soak 
through to the pulley (hair) side of the 
leather. Another dressing sometimes recom- 
mended is a mixture of about 7 oz. of tal- 
low and 3 oz. of cod-liver oil, by weight. 
Rub this on the pulley side of the belt. 
When a belt slips because it has become 
coated with metal dust and oil, it should be 
dry-cleaned. Any well-equipped belting sup- 
ply company can clean it, but sometimes the 
job can be done in the shop by washing the 
leather in a standard dry-cleaning fluid or 
in a gasoline-turpentine mixture (about 
twice as much gasoline as turpentine). 
After the belt is dry, apply a dressing. 
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[SHOP METHODS] 


DRAWING ELLIPSES TO EXACT SIZE 


Tue method of drawing a perfect ellipse 
with a pencil and a loop of string placed 
around two brads or thumbtacks, as shown in 
the diagram at the left, is frequently used in 
laying out work. An easy way to find the 
proper spacing between the brads and the 
correct length of string to be used is as fol- 
lows: 

Measure the breadth of the desired ellipse 
on one leg of a steel square, or any other 
right angle. This breadth is AB on the dia- 
gram. Now measure off the length of the 
ellipse from B to the intersection at the other 
leg of the square—BC on the diagram. The 
distance AC laid off on the leg of the square 
is the correct distance between the two 
brads. The sum of the distance AC and the 
length BC is the proper length of string in 
the loop. 
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POPCORN CART 


By ELMA WALTNER 


OT buttered popcorn, that 
perfect snack for frosty 
evenings, will be welcomed 
even more enthusiastically, by 
children and grownups alike, 
if served in this attractive cart. 
The four scoops, which are 
lifted out by handy finger holes, make 
convenient individual servers for guests. 

Make the cart of '4”” plywood, or, if this 
material is unavailable, of any well-seasoned 
4" stock. The sides of an apple box, if 
planed smooth, will do nicely. 

The cart and the scoops are put together 
with 1,” brads. Note that there is no back 
to the cart. This makes for easier removal 
of the popcorn boxes. - 


— r~ ~ 
AXLE BLOCK 2 t 
(wan TO BOTTOM) ' 





Wood stock, glue, brads and a little time are all you'll need to build this cart from the drawing below 


Holds Four Individual Servers 


Cheer your guests with popcorn from a charming, hand-lettered wagon 


The axle blocks have holes slightly larger 
than the ',” dowel axles, which pass through 
them and are glued into 4” plywood wheels. 
If desired, dummy wheels may be nailed 
directly to the body of the cart. Glue the 
handle into holes bored into the sides. 

Finish both the cart and the scoops with 
two coats of clear shellac. The lettering on 
the sides of the cart is painted over the 
shellacked finish. 


— 
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QUICK-GLANCE SPEED CHARTS mounted on machine 
tools having step pulleys tell instantly how to ob- 
tain the nearest correct speed for working various 
materials, and do away with constant thumbing 
of the instruction book. The speeds obtainable on 
a drill press, for example, may be typed or let- 
tered on paper and glued to the belt-guard, as in 
the photograph at 
left. On lathes, 
speeds for both mo- 
tor and countershaft 
belt positions may be 
posted in the same 
way, together with 
detailed information 
on direct and back- 
gear drive, as shown 
at the right. Var- 
nish, transparent 
cellulose tape, or 
wax will protect the 
paper and prevent 
it from being loos- 
ened.—R. HANSCOM. 





BURNED-OUT HEATING ELEMENTS can be repaired 
efficiently with powdered iron cement of 
the type sold at most hardware stores. 
Raise each end of the parted resistance 
coil, clean the first two or three loops with 
sandpaper, and interlock them. Do not join 
more than two or three loops of each end 
because this might reduce the resistance 
too much and cause the coil to burn out 
again. Mix a little iron cement with water, 
and apply the paste to the interlocked loops, 
filling and covering them, and smoothing 
down the top surface below the groove in 
the insulation. Let the cement, which is a 
fairly good conductor, set thoroughly before 
turning on the current.—W. C. WILHITE. 











A STAND to hold your electric soldering iron 
while it is still hot but not being used will 
protect your workbench top from the heat 


and prevent accidents. The parts for the 
one shown in the drawing were cut out of 
23-gauge sheet metal, although tin-can ma- 
terial may be used if no other is available. 
Bend the supports to shape in a vise, form- 


HOLES IN WELDING-TORCH TIPS or in the gen- 
erators of gasoline blowtorches can be 
cleaned with steel bristles cut or pulled 
from a rotary scratch brush of fine or me- 


ing the rounded portion by hand or over a 
pipe. Holes are drilled for screws in the 
places indicated, and the holder may be 
fastened to a wooden block or permanently 
mounted on the workbench by means of these 
screws joining the parts. The sheet-metal 
base shown is optional—M. ROSENFELD. 


dium grade. Bristles of either of these sizes 
are fine enough to go through the holes 
without enlarging them. It will not impair 
the efficiency of a good wheel to have a few 
bristles cut from it, if an old wheel is not 
available at the time a cleaning wire 
is needed.—W. C. W. 
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MAC ENDNUSTS 
FOR WAR WOIRK 


“Here is that gear-blank job for you to start on, 
Roy,” says the foreman as he hands the rough stock 
to the machinist. "As you see, it's already centered . . . 


Turning Work of 


Whether you‘re preparing for defense 
work or already in it, your advance- 
ment will depend on what you know. 
“Learn more to earn more” is a good 
slogan these busy days. To train war 
workers in the fundamentals of ma- 
chine-shop practice, the U. S. Office 
of Education has prepared a series of 
16-mm. sound films, one of which 
provided the material for the follow- 
ing article. These motion pictures, 
distributed for the Government by 
Castle Films, are of inestimable value 
to the shop student and beginner. 
Don’t fail to see them if they are be- 
ing shown in your community or at 
the plant where you are employed. 
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From the U. S. Office of Education Training 
Film, “Turning Work of Two Diameters” 


LL the power that drives America’s 
mighty war machines is transmitted 
through wheels of steel. These must be 
carefully designed and skillfully machined. 
In making the spur gear and shaft of a 
U.S. Army “blitz buggy,” for example, time 
is saved and strength and precision are 
gained when both the shaft and gear are 
turned from a single piece of steel, eliminat- 
ing the use of fragile pins, keys, or splines, 
such as would be required to lock the gear 
on the shaft if the two parts were produced 
separately. 

The blank for this unit must be turned on 
an engine lathe, after which the teeth can 
be cut by a milling machine. A piece of 
rough stock in the capable hands of the 
lathe operator and a drawing from the shop 
foreman’'s desk are all that is needed for the 
making of the blank. The lathe job requires 





2 "Let's look at the drawing together," he goes 
on. "Notice that the collar diameter is 2/4”, 
and that it is *4” wide, with tolerances as shown... 


Roy first measures the stock to make sure it is 
big enough. Then he studies the drawing, notes 
diameter tolerances, and decides the order of cuts 


"On the finished piece, both shafts are |” in 
diameter and 4” long on each side. Be sure to 


finish up fillets where the collar joins the shaft.” 
4 Using the right size of lathe dog is important. 
Roy picks one to fit the work closely, clamping 


it to one end of the stock with the tail facing out 


Two Diameters 


turning a piece of two diameters, and the 
collar that will later become the gear must 
be of a specified width and diameter and 
should be finished with fillets where it joins 
the shaft. The accompanying series of 
photographs shows step by step how the 
blank is turned. 

The rough stock is a piece of machine 
steel, 212” in diameter and 9” long, already 
centerdrilled. The foreman gives it to the 
operator and turns over a print of the 
drawing to him, pointing out the more im- 
portant features of the work. As always, 
the machinist’s first job is to study the 
drawing and determine the order of the 
cuts. Then he places the drawing on a blue- 
print board where he may refer to it con- 
veniently, cleans and oils his lathe, sees that 
his tool rack is in order, and clears the 
floor of obstructions. As an efficient opera- 
tor, he is dressed with due regard for his 
personal safety, with collar buttoned, 
sleeves rolled high, necktie tucked into his 


shirt, and hair combed neatly and in place. 

The machinist measures the stock, noting 
that the collar diameter must be brought 
down to 214” and the shaft diameter to 1”, 
with tolerances of .004” on the collar and 
.002” on the shaft. The collar width is 4%”, 
the shafts are 4” long from each collar face, 
and the piece is 8%” long over all. He then 
selects a dog to fit the work—one neither 
too large nor too small—making certain 
that its tail is pointing to the headstock. 
He cleans the center holes, and lubricates 
the one to go on the tailstock center. Then 
the work is mounted in the lathe, and the 
tailstock spindle wheel is adjusted so that 
the piece turns freely but not loosely be- 
tween centers. 

Since the stock is rough, a truing-up cut 
must first be taken. The tool required for 
this must be sharp and properly ground so 
that it will remove stock rapidly. After a 
short trial cut is made, the piece is calipered 
and found to be 214” in diameter. Now the 
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4 After carefully lubricating the center ot the tail- 
stock end, he mounts the stock between centers and 
brings the tailstock center up. The dog tail is in the 
slot of the faceplate, and the work should turn freely 


aS 42 
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A correctly ground roughing tool, used to make the 
first cut, is adjusted in the tool post, with the 
cutting point set just above the center of the stock. 
For safe turning, there must be a minimum of overhang 


8 The tool post is turned to bring the tool bit at a 
right angle to the center line of the work, which is 
revolved slowly by hand to make sure that all is clear. 
With speeds correctly set, Roy makes a short trial cut 
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operator's problem is to bring the work 
down to the required 244” diameter of 
the collar, which is the largest part, 
plus about 1/32” allowance all around 
for the finishing cut to be made later. 
This may be accomplished by setting 
the depth of the rough cut at 3/32”, or 
.093”, thus reducing the total diameter 
by 3/16”. This cut is made as near to 
the revolving dog as possible, but al- 
ways out of danger of actual contact. 
Care must be taken to keep the tail 
center well lubricated and properly ad- 
justed during the cut to keep the work 
from expanding and binding between 
centers as it becomes hot. 

To obtain a reference point for the 
width of the collar and the length of the 
two parts of the shaft, one end of the 
work is next faced off. A rule is then 
used to measure from this end, and the 
tool is set for turning a nick or groove 
that marks one face of the collar. Sev- 
eral roughing cuts follow to bring the 
shaft down to rough size, leaving 1/32” 
for the finishing cut. Then the face of 
the collar is turned, leaving the same 
margin for finishing, as well as a 1/16” 
shoulder for the fillet. 

A preliminary finishing cut can be 
made with the roughing tool to withiri 
.010” of the final size. Then a finishing 
tool is used to take a cut of .005” (re- 
member that twice the depth of the cut 
is removed from the diameter of the 
work). For facing the collar—the 
operation that brings this end of the 
shaft to finished length—a radius tool 
is used. Only the fillet remains to be 
done on this end. 

The work is now reversed between 
centers. Exactly the same operations 
follow as were used in turning the other 
end. Then, after a finishing tool has 
brought the shaft and the collar to 
their correct diameters, the collar is 
faced to the required width, again leav- 
ing only the fillet allowance. After- 
wards the end of the shaft is faced with 
a finishing cut to the exact length spec- 
ified in the drawing, the steel rule be- 
ing used to measure from the finished 
face of the collar. 

Finally the fillets, which add strength 
to the shaft where it joins the collar, 
are turned with a radius tool, which is 
set on center and used first on one side 
of the collar, then on the other. This 
completes the machining of the piece, 
and it is then checked against the draw- 
ing for possible errors. 

When inspection is completed, the 
blank is ready to go to the milling 
machine to have the gear teeth cut., 





The cut is stopped after it has proceeded about 
Ys". The diameter is calipered and found to be 
2'2". The finished size is to be 2'4”, but 1/16” more 
(1/32” all around) must be left for the finish cuts 


11 The new cut is checked with calipers, and, if 
correct, is continued up to a safe point from 
the whirling dog. Care should be taken to keep the 
tail center oiled, and set neither tight nor loose 


13 The drawing shows the shaft to be 4” long. Roy 

measures this from the end just faced and sets 
the tool exactly at the end of the rule. He starts 
the machine up to cut a groove at the desired point 





1 Since the tool is set in only one half as much 

as the amount of stock to be removed, Roy will 
adjust the feed and speed for a rough cut of 3/32”, 
or .093”, which will remove 3/16” from the diameter 


12 Before accurate measurements of length can 
be made, the end must be faced off as a point 
of reference. For this, a facing tool is used, set so 
that the cutting edge is turned in toward the work 
14 This groove marks the face of the collar, but 

some excess will have to be left on this face 


for finishing, so the rough cuts that are to follow 
will be made only to the right of the groove's edge 








15 The shoft is to be |” in diameter, plus .002” 
tolerance. Roy makes rough cuts to begin the 
process of bringing it down. The last one must leave 
1/32” all around for the finishing cut made later on 


17 The face of the collar is still uneven and has 
to be machined. The same roughing tool is fed 
in by hand against the face of the collar. Note the 
stock left for the 1/16” fillet to be turned later 
19 A finishing tool is now needed for the final 

cuts to the tolerances specified. Here below, 


from left to right, are bits ground for roughing, 
finishing, parting, threading, and radius forming 
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1 After this final roughing cut is started, it is 

checked with a micrometer to make sure that 
it is not too deep. If it is satisfactory, this cut is 
extended all along the shaft to the marking groove 


18 Roy is now ready for the finishing cuts. The 
first one can be made with the roughing tool 
to within .010” of final size. After starting the 
cut, he again carefully checks with a micrometer 


y On this finishing tool the nose is flat and 

narrow, while the end relief angle, or heel 
clearance, is about 10 degrees. Note particularly 
the lip which gives the tool a fine cutting edge 





2 As seen from the cutting edge, arrows show 

the sides of the tool without any side rake 
or relief angle. The nose must be set parallel to 
the work and on dead center, while the cut is .005” 


23 The piece is taken out, and a smaller dog is 
clamped to the finished end with a thin band 
of soft metal to prevent surface marks. The work is 
remounted, and the other shaft end rough-turned 


2 The other end of the shaft is measured from 

the finished face of the collar, and is now 
being machined to its exact length. Arrow shows the 
facing tool making the cuts at the end of the shaft 








22 A radius tool, set at a convenient angle, is 
used to face the collar. Measuring the length 
of the shaft from its trued end with a steel rule, 
Roy sets the tool against the collar by hand feed 


24 Finishing cuts bring the shaft and collar to 
correct diameter. Roy measures the width of 
the collar, and with a rough facing cut and a light 
finish cut brings it to size, plus fillet allowance 
26 A radius tool is used to turn the fillets. 

The carriage feed is operated with the left 


hand, the cross-slide feed with the right. Finally, 
the work is once more checked against the drawing 








Many craftsmen have 
scraps of plastic left 
over from completed 
work. Here are three 
projects that can be 
made from such odds 
and ends. None calls 
for a piece longer 
than 4”, yet all show 
off the beauty of this 


Made from clear plastic, maple, and walnut, this cigarette box material to the full. 
is a handsome project involving several interesting operations 








CIGARETTE BOX. Clear plastic, 
maple, and walnut are com- 
oa bined in this unique occasional 
BODY 3/2" LONG piece, displaying both the plas- 
tic and the woods to good ad- 
vantage. A clear-plastic tube 
WALNUT KNOB 2\” in diameter and 3'2” long 

FITS CURVE is sawed apart as shown in the 

i OF LID drawings at the left to form 

eae eee PIVOT HOLE both the body and the lid. Lay 

" FOR BRAD out two maple endpieces, as 

WALNUT shown, on %” stock. Drill two 

1,” holes 3/16” deep in each for 

the dowel rails, which are also 

of maple; then cut out the \” 

WALNUT rn} MAPLE by 1.” circular groove wae a 
KNOB —- As c circle cutter, and finally cut 
and sand the outside to shape. 

Use the circle cutter also to 
cut a 4%” by %” walnut ring, 
from which filler pieces can be 
made to close those portions of 
the grooves alongside the lid. 
Cut the lid to 314” in length, 
saw off a strip %” wide along 
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one side, press the lid into a 3/16” deep 
groove in the walnut hinge piece, and at- 
tach a walnut knob with a small counter- 
sunk screw. 

Assemble the ends, body, and dowel rails 
with cellulose or model-airplane cement. 
Fit the lid in place, and drill through the 
maple ends into the plastic-—not the hinge 
piece—for pivot pins. Insert these, and fill 
the holes over them. Finish with three 
coats of wax applied to the wooden parts, 
rubbing well after each of the coats. Work- 
ing time: 4% hours. 


THREE-BUD VASE. This triple flower holder 
provides a decorative touch on the table, 
mantel, or piano. Clear-plastic pieces are 
used. The dimensions given in the drawings 
may be altered to suit the material on hand. 
For the holder shown, a %” wide band, or 
ring, cut from 312” diameter tubing was 
used, and three holes were drilled in it to 
support the vases, which can be small test 
tubes or vials. 

A simple drilling jig will prevent break- 





ing of the edges of the holes. Band-saw a 
wooden disk to a snug fit inside the ring. 
Mark the middle hole, and with a flexible 
rule or a piece of paper bent to the contour 
of the tubing, lay off two other holes 1” 
to either side. Secure the work with the 
backing disk in a clamping jig as shown. 
Drill the holes with a %” bit, tilting the 
drill-press table 12 deg. for the two side 
holes. 

Note that the shelf length is less than the 
ring diameter. Round the corners, and bevel 
the short edges to fit inside the ring. Ream 
or sandpaper the holes to a free fit for the 
vases. Line up the holes by a trial fit; then 
drill a slightly undersized hole through each 
side of the ring into the shelf and press in 
a 42” escutcheon pin. 

The ring is held on a base by a %” plastic 
rod 1%” long, in which a 4%” by %” notch 
is cut. Drill both the rod and the base for 
escutcheon pins, file small notches in the 
ring where these pass, and assemble. 

Sand all edges very smooth, and buff any 
scratches off the polished surfaces. The 
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edges may be left unbuffed for textural con- 
trast. Working time: 44% hours. 


MEMO PAD. This is handy for kitchen re- 
minders, an office desk, or messages from 
callers. The over-all size, 4” by 65%”, fits 
a 4” by 6” stock pad slipped into a 5/32” 
by %” rabbet in the molded hardwood strip. 
Use a 1” by 1” by 4” piece of walnut, ma- 
hogany, or maple. Drill the %” hole through 
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with a keen spur bit. Use fine sand- 

paper on a dowel to sand the hole so 

that a 4” wide strip of paper and a %” 

clear plastic rod may be inserted to- 

gether. Open out the hole with two saw 
cuts 9/32” apart, and then round off the out- 
side to 14%.” radius. Drill a 4” blind hole in 
from one end to a depth of 31%” for a pen- 
cil, which may be secured with string or fine 
chain. Screw the strip fast to a 4%” compo- 
sition-board back. Finish with two coats 
of clear lacquer, but apply none to the chan- 
nel. Insert a typewritten strip and the plas- 
tic rod, which will magnify the lettering. 
Working time: 314 hours. 





but other 
leaves and fruit 
ind so forth 


plaster casts, pottery 


(paraffin) 
detail 
plumbago 
carefully applied, it allows faster plating. 
shaking it in a bottle with acetone 


or electrotypers’ varnish. 


see that all crevices are coated. 
thoroughly coated appearance 
in fine copper wires 
bath 


if desired 





PLATING NONMETALLIC WORK 


Tue plating of nonmetallic articles is generally thought of in connection with baby shoes, 
objects that can be encased in electroplated metal include flowers and insects 
textiles, wooden handles, buttons 
A small wooden box or drawer pull can be more uniformly covered with metal 
by electroplating than by working metal in sheet form 

It is necessary first to treat the surface of the work so that it will conduct electricity. A 
rough method consists in coating the surface with spar varnish, then, when this is tacky, 
laying pieces of thin metal foil on it much as sign painters apply gold leaf. 
patted into close contact if detail of the work is to be reproduced. 

A better way of forming the conducting surface is to give the work a thin coat of wax 
These must not be applied so heavily as to obliterate 
The conductive powder generally consists of finely powdered graphite (known as 
or black lead) as used by electrotypers. 
All grease must be removed from the powder by 


The conductive powder is applied with a soft brush. 

srush off the surplus after the work has taken on a shiny 
The cathode connection is best made by slinging the work 
Rinse it well in water before transferring it to an acid copper-plating 
After the article has been plated with copper, it may be plated with some other metal 
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drinking cups. 


It must be 


Copper bronzing powder is also used 


Particular pains nrust be taken to 
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NEW CUTTING OILS adapted to specific machine ——K 
operations now eliminate in large part older Ex) 
trial-and-error methods of prescribing proper 
grades. They permit faster speeds and new methods of 
tooling, closer tolerances, and increased use of alloy 
steels with lower machinability ratings than metals 
normally used. The oils are higher in active Sulphur 
than ordinary types and reduce the tendency of ferrous 
metal surfaces to fuse or weld, thus eliminating any 
bonding of the tool and the surface being cut. 
Another step toward production efficiency is a newly 
perfected graphite lubricant for the dead centers of 
lathes. This is a compound of flake lubricating graphite 
and specially formulated ingredients which effectively 
controls overheating and protects dead centers against 
scoring and softening. 


ADJUSTING THE CUT-OFF TOOL is 
generally considered one of the 
most difficult of lathe opera- 
tions. The tool must be ground 
properly and adjusted to exact 
lathe center height. At the left 
is shown a quick and accurate 
way of doing this. A machin- 
ist’s rule is used to measure 
up from the ways to exactly 
the height of either center, 
and the tool is set at pre- 
cisely that height.—-C. W. W. 








GROTESQUE WELDING 
MASKS. Fighting 
planes painted to re- 
semble sharks may 
have inspired these 
welders at North 
American Aviation 
to apply war paint 
to their helmets 
or perhaps it’s an 
old Indian custom 
they’ve adopted to 
scare the Axis. 
Other workers have 
followed suit, and 
many weirdly deco- 
rated masks glower 
from the walls of 
the plant’s locker 
rooms. 
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The hollow - groynd 
planer blade cuts 
smoothly and is 
especially adapted 
to ripping and mi- 
tering. With dade 
sets, it is possible 
a ee 
oning, and rabbeting 


conn 


Special accessories 
enable one to get 
the fullest service 
from that most versa- 
tile power tool, the 
circular sow. Here 
Mr. Love discusses 
the use of planer 
saws and dado heads 











Using 


Special Blades ‘ 


“ 


on the 
Circular Saw 


crease the usefulness of the circular saw. 
Often they enable it to double for ma- 
chines that may be lacking in the home 
workshop. Many useful attachments can be 
made of wood in the shop. Others must be 
purchased, and among the most important 
of these are planer saws and dado heads. 
What is a planer saw? This is a stiff 
combination blade having groups of cross- 
cut teeth alternating with single ripping 
teeth called rakers. It has no set; clearance 
is obtained by hollow grinding, which de- 
creases the thickness of the blade from the 
teeth to the arbor washer. It is designed 
only for fine work. If kept sharp and 


Sc’ accessories and jigs greatly in- 
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SPLITTER 
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SHARP EDGE 
OF BEVEL UP 


BEVEL RIPPING ON TILTED 
TABLE, USING PLANER BLADE 


MITERING STOCK WITH 
PLANER BLADE 





properly jointed, so that it is at all times 
perfectly round, it cuts with almost glossy 
smoothness, but when dull it can hardly be 
made to rip, and will usually wander off 
along the grain of the wood. 

For what is a planer blade used? Its 
smooth cut makes it especially useful for 
ripping glue joints. Use only material that 
is reasonably straight, for wind (twist) will 
bind the blade, and the cut will not fit the 
joining member. The edge bearing against 
the fence must not be irregular, or the cut 
will be unsatisfactory. When the edge is to 
be beveled, as in ripping a side for a column, 
tilt the table to the correct angle and adjust 
the fence so that the far edge of the board 
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MITER-DADOING 
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. CUTTING STU® 
\_ TENON WITH 
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slides against it. This enables the fence to 
carry the sliding thrust of the piece, and 
prevents pinching of the saw. If the piece 
is too wide for this, place the fence above 
the saw, so that the weight of the work be- 
low the blade will tend to open the kerf. On 
saws having tilting arbors, the tendency to 
slide is not present. 

When several pieces are to be ripped to 
the same width, bevel one edge of each; 
then bevel the other edges after adjusting 
the fence to the desired width. Always slide 
the board along with the sharp edge up, for 
if this edge lies on the table it will wedge 
under the fence. 

For a three-sided column, the bevel must 





Dedoing a wide board to receive a shelf, with an auxiliary 
fence on the miter gauge. The ripping fence could also be used 


be ripped with the stock edgewise- on the 
table. After the cut has proceeded a little 
distance, the board tends to settle, which 
may damage the sharp edge and spoil the 
straightness of the work. This can be pre- 
vented by clamping or tacking a strip of 
wood to the back so that this strip rides on 
top of the fence, as shown in the photograph 
on page HW 32. If bolts or other projec- 
tions interfere, attach an auxiliary wooden 


Have the face side of each piece bear against the 


fence when grooving stiles and rails for a panel. 
All grooves will then meet in perfect alignment 
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face to the fence, with the 
upper edge ‘high enough to 
clear such obstructions. It is 
necessary to rip the piece to 
width before beveling the sec- 
ond edge. 

How is the planer saw used 
for crosscutting and mitering ? 
Just like an ordinary blade, 
except that the feed must be 
slower. If there is objection- 
able splintering of the under- 
side, make a wooden insert to 
replace the soft-metal one fur- 
nished with the saw, and slit it 
to fit the blade by lowering the 
table (or raising the arbor) as 
the machine runs. This insert 
will support the work up to 
the very edge of the cut. 

Can the parts of a dado head 
be used separately? Yes. To 
cut a groove 4” wide, use one 
saw of the combination; for a 
width of 44”, use both. Wider 
grooves are cut with chippers 
between the saws, arranged 
with the swaged edges opposite 
the openings between the teeth, 
and fanned out so as not to 
interfere with each other. 

How is a dado head used? 
It must be accurately set for depth, and 
then used as if it were a thick blade. 
When grooving lengthwise of stock, set the 
fence as for ripping, measuring from the 
side teeth and making test cuts in scrap 
wood. Any ordinary groove is made in one 
pass, but dadoes wider than the head are 
cut in two or more passes with the fence 
reset or a strip of wood laid between it and 
the work to locate the second side. 


Use of a clamping device when mitering prevents 
creeping. The reversed gauge allows full contact 
between the edge of the stock and the gauge head 





When grooving edges 
for a panel, as in stiles 
or rails, slide the face 
side of each against the 
fence so that the grooves 
in all pieces will be the 
same distance from the 
face. The same applies 
to cutting spline grooves, 
as shown in the drawings. 
If the material is bent, 
try to spring it flat 
against the fence. 

Grooves across the 
grain on wide boards can 
be made with the end of 
the stock sliding against 
the fence. On narrower 
work, however, the miter 
gauge is used. 

In making tenons, use 
the miter gauge and cut 
a dado along what is to be the shoulder. 
Shift the piece and make a second cut beside 
it, and so on to the end. Then turn the 
miter gauge end for end to cut the other 
cheek. This keeps the face edge against the 
gauge head in cutting both tenons. The 
stock should be precut to exact length, and 
the tenon length located with a block 
clamped to the saw table. This method per- 
mits tenons of any length to be made. A 
disadvantage is that the tenon thickness 
varies according to the thickness of the 
stock, unless the depth of cut is changed. 

How are rabbets cut with a dado head? 
Rabbeting is done much like grooving, but 


PLACE FACE EDGE 

AGAINST 

HEAD TO CUT SECOND 
CHEEK 

















When beveling a second side, as with the tilting-arbor saw above, keep 
the sharp edge of the finished bevel up, or it may wedge under the fence 


with one side of the dado head exposed. 
When the fence is used on long cuts, set it 
away from the saw a distance equal to the 
thickness of the flange to be left on the 
edge, set the head for depth of cut, and 
pags the work over edgewise. This results in 
a Smooth side parallel to the face. For a 
smooth side at right angles to the face, lay 
the stock flat on the table, with the edge 
against the fence. If the fence is arched, or 
an arched auxiliary wooden fence is used, 
the lumber can be rabbeted edgewise with 
the flange outside, the unused portion of the 
dado head running without obstruction 
under the arch of the fence. 


Tenoning Jig on Miter Gauge 
Provides Parallel Heads 


THIs jig permits the miter gauge to be kept 
in one groove for tenoning, as the working 
edge of the stock bears against a second 
parallel guide for cutting the opposite cheek. 
Not only does this prevent any misalignment 
of shoulders due to the stock being not quite 
parallel, but it also allows tapering stiles to 
be tenoned. Screw one auxiliary head fast to 
the miter gauge, the other to a plywood base, 
which is attached to the gauge bar with 
machine screws fitting the tapped holes. Both 
heads must be squared with the bar. 

The stepped stop block is attached to a 
saddle having plywood sides, and the latter 
clamped to the fence with a setscrew in- 
serted through a small reinforcing block. 
Bore the hole slightly undersize and let the 
screw cut its own threads. This block is more 
readily adjustable than one clamped to the 
table, and can be raised if a pattern is used. 
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Two rows of machine stitching along each side of a 
paper window shade reinforce the edges and prevent 
tearing and fraying. Stitching may be done with the 
shade still attached to the roller by beginning at 
the top and rolling the shade as the work proceeds 


a 
"x2" x2" 


ANGLE 
BRACKET 
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Ice trays can be kept from sticking in the freezing 
unit of a refrigerator by coating them on the bottom 
and sides with a thin film of cooking or salad oil. 
The oil film does not retard freezing, but prevents 
the ice from sticking fast to the metal tray surface 


Orderly habits in hanging clothes where they can 
be found the next day may be taught a child with 
a clothes tree built to his size. Use pine or 
scraps, apply a maple oil stain and wipe it off 
until the desired color is obtained, then finish 
with shellac. The height may be changed to suit 

















In order to use garlic sparingly, 
put it in a tea ball that can be 
fastened over the edge of the 
kettle for removal at any time 
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Food may be scraped off pots 
without danger of scratching by 
using a wedge-shaped piece of 
wood sanded well on all edges 


Washing will not stretch pockets 
and buttonholes in a sweater if 
they are basted together before 
the sweater is put in the water 











FROZEN 
WATER PIPE 





PORTABLE 
HAIR DRIER 








PARAFFIN 
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, TIN CANS 
NAILED TO 
WALL 














Six cans on a wall in the form 


Frozen pipes can be thawed out 
by using a portable hair drier 
with a tin can cut to fit the 
nozzle. Flatten the open end of 
the can to concentrate the heat 


. 


/@ CELLULOSE TAPE 


Paraffin rubbed into rough spots 
in the lining or seams of shoes 
lessens friction and prevents 
blisters. Repeat for several 
days, and sprinkle with talcum 


of a 2' circle, as above, make a 
garden-hose rack. Punch screw 
or nail holes. A solid rod will 
be of help in driving in nails 





TRANSPARENT 


WORN THREADS ~ <_ 


WS 


When the threads holding the cap on a fountain pen 
are so worn that the cap keeps coming off, stick a 
piece of transparent cellulose tape over the threads 
on the barrel to increase the strength of the grip 
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INSULATED TERMINAL 
FIBER WASHERS 


REAR OF CASE =+ 
THERMOSTATIC COIL 


The hot-water level in a boiler with no thermostatic 
control can be signaled automatically by adapting a 
dial-type thermometer and connecting it to a buzzer. 
Pry the back off the thermometer, attach terminals 
as shown, solder a metal contact arm to the back of 
the thermostatic coil, and solder on a ground wire. 
Strap the unit onto the tank about 3’ from the top 


GROUNDED TERMINAL 








ROLLER 

COVERED 
WITH 
FELT 





Discard the wire from a package handle, cover the 
wood with felt, and then shape a coat hanger for 
a handle to make a roller for painting screens 
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Two-Rail 


Operation 


AUTOMATIC SIGNALING 
By 
David Marshall 


AN we have two-rail operation and au- 
t. tomatic signaling, too? Only a few 
years back the answer would have been a 
flat “no.” It was pretty well known, of 
course, that the trick was not altogether 
impossible—two-rail pikes, completely sig- 
naled, were already in operation. But the 
apparatus required was so expensive that 
the average model railroader could not even 
dream of it. 

In the past two or three years, however, 
new methods have been evplved—-simple, re- 
liable, and quite inexpensive. Circuit for 
circuit, signal for signal, the cost today will 
not exceed what you would ordinarily spend 
for signaling a three-rail road; or at least 
the difference will not be great enough to 
matter one way or the other. 

Although these new methods represent a 
distinct improvement over thé tried and true 
systems of the past, they have, unfortunate- 
ly, one drawback. For reasons that will 
presently become apparent, signaling a two- 
rail system imposes a burden upon the op- 
erating efficiency of your trains. This is 
true, however, only within limits, and the 
limits can be wide enough. Stated broadly, 
the situation is that a resistor in every car 
must limit the length of trains or rob the 
locomotive of necessary power. But if you 
keep this point in mind, and stick to a cer- 
tain balance, you will find the following 
method not only simple, reliable, and cheap, 
but also quite satisfactory. 


NORMAL TRACK CIRCUITS. To approach our 
problem the easy way around, let us begin 
by recalling all we know about track cir- 
cuits and automatic signaling in general. 
Let us build a normal three-rail pike and 
signal it the normal way, and having done 
this, let us convert the whole job to a two- 
rail pike. 

In Fig. 1 we have the orthodox three-rail 
main line, broken up into blocks according 
to standard model-railroad practice. Of the 
two running rails, the upper one is con- 
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tinuous, serving as a ground for both power 
and track circuits. The lower one is broken 
up into insulated sections, each one extend- 
ing the length of a block, which can be any- 
where from 2,500 scale feet to three or four 
scale miles. The third rail is also sectional- 
ized, to enable us to control trains in sepa- 
rate blocks separately. We have here three 
electric circuits, each one forever separate 
and distinct from the others, though all 
three may flow—never mixing—through 
common channels. 

The power circuit is from the generator 
to the various controllers to the various 
third-rail sections, thence through the loco- 
motive windings to the common running 
rail and so on back to the generator. The 
track circuit, on the other hand, is from the 
track battery to the common rail, where 
normally it is broken. Then, from every 
section of the control rail—the broken run- 
ning rail—-the track circuit is to a relay cor- 
responding to that particular block, and 
from the relay back to the battery. 

Thus the track circuit is normally open. 
But when a train—or a runaway box car, 
for that matter—enters a given block, it 
closes the gap between the common rail 
and the control rail; its own wheels and 
axles form a channel through which the 
electricity flows, and thus the circuit is com- 
pleted. The track relay, normally inactive, 
is now energized, its armature drawn hard 
against the magnetic poles. That is the 
function of the track circuit—-simply, under 
a given track condition, to energize a mag- 
net. And, of course, when the track condi- 
tion changes, when the train passes out of 
the block, the track circuit is broken, the 
relay becomes once more inactive, the arma- 
ture returns to its normal position—drawn 
back by gravity or, on model railroads, by 
the pull of a spring. 

The power circuit is under your control. 
From your perch before the operating panel 
you stop and start your trains at will. But 
over the track circuit you have no direct 
control. This is closed by the physical pres- 
ence of a train in any given block; it is 
broken with the departure of the train. 
Likewise you bave no direct control over 
the signal circuit, which in any case is not 
subject to interruption, but flows continuous- 
ly through one light or the other depending 
upon whether the track relay is energized 
or inactive. All of which is made clear in 
Fig. 1. 


COMBINING RAILS. Now let us take this whole 
setup, precisely as it stands in Fig. 1, and 
see what happens if we combine the third 
rail with the control rail which it so closely 
resembles. So far as the signal circuit is 
concerned, nothing at all will happen, for 





this is independent of all the rails, and it 
stands to reason that the signals will con- 
tinue to flash red and green in response to 
the movement back and forth of the track 
armatures. So we can forget the signal cir- 
cuit entirely, and concern ourselves from 
now on simply with the track and power 
circuits, confident that, if we can get the 
relays to behave properly, the signals can 
be depended on to do likewise. To keep 
things simple, therefore, the signal circuit 
is omitted from Fig. 2, though the tie-in is 
sufficiently indicated. 

In changing over from three-rail to two- 
rail, we retain the common rail precisely as 
it is. And we transfer to the control rail all 
the functions of the third rail, as indicated. 
Then we cross out all the duplicating wires, 
and find the track relays neatly tucked away 
between the power controls and control rail 
(Fig. 2). The relay is thus in series with 
the locomotive—and here we have two dis- 
tinct situations. The locomotive draws pow- 
er through the relay, so 
the relay must be ener- 


equipped for working the signals. The 
scheme is, of course, that the steel wheels 
of the forward truck shall ride on one rail, 
and the steel wheels of the after truck on 
the rail opposite, so that, even in the case 
of a box car, a current will forever flow 
from one rail through a resistor to the other 
rail. But since that can cause too great a 
drain on your power, it becomes expedient, 
at times, to cut out resistors by reversing 
one truck on each of several cars by having 
all the steel wheels ride on a single rail. 

And so we have the beginning of an auto- 
matic system for a two-rail pike. As it 
stands, however, it is not perfect, though it 
may do for an HO pike. The trouble is, 
when we apply the scheme to an O-gauge 
road, that a relay sensitive enough to pick 
up on the minimum flow of current would 
burn out if sufficient power were shot 
through it to get the train really working. 
How this defect is remedied we shall ex- 
plain later on. 





gized when the locomotive 





is under way. But the 
locomotive, as a result of 
the hookup shown in Fig. 
2, also pulls a certain 
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THIRD RAIL ~ 








minimum of electricity 
even when standing still, 





and this, though it is not 





enough to move the loco- 
motive, is sufficient to 
keep the relay energized. 
And so the signal shows 
red as long as the block 
is occupied and whether 
the locomotive is in mo- 
tion or halted. In short, 

















the power is never shut 
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off completely, and the 
rheostats at your control 
board must be adjusted 
accordingly. To stop a 











train, you simply reduce 
the power to a point below 


Figure 7 








the minimum required to 





keep the locomotive going. 





HALF-AND-HALF WHEELS. So 
far, then, as the locomo- 
tive goes—and with cer- 
tain reservations — we 
have an adequate setup for 
automatic signaling. If 
we next equip all the cars 
with half-and-half wheels 
(steel on one side of the 
trucks and plastic on the 
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other), and place a light 
or other resistor on each 
car, we have whole trains 
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SIMPLE STORAGESRACK 
SAIS 


Sturdy Frame Prevents Warping 


KIS often present a difficult storage problem be- 
S cause of their length and shape. Although some 
experts prefer simply to tie them together and stand 
them in a corner, other skiers favor the use of a frame 
in which the skis can be clamped. Such a frame 
prevents them from becoming warped in the wrong 
direction, and so preserves their camber. If desired, 
extra clamps can be affixed to the tips of the skis to 
preserve the curvature of these parts. 

The frame shown at the left can be built from any 
available stock such as 2” by 2” or 144” by 2” lumber. 
Make the middle crosspieces just high enough to give 
the proper camber to the skis when they are placed 
over these and under the end pieces. Assemble the 
parts with mortise-and-tenon joints. One crosspiece 
at the toe end of the frame is removable and held in 
with wooden pins so that the skis can be put in the 
rack easily. The dimensions given are for a pair of 7’ 
skis. For other sizes, simply build the rack in pro- 
portion.—R. H. JENKINS. 


Left, the completed storage rack, showing skis in place. The 
strong frame protects them against being warped, scratched or 
otherwise damaged, and keeps them bent to the proper camber 
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Commercial sulphur, 
produced first in 
Sicily, comes today 
from deposits under 
the earth of Texas 
and Louisiana. It is 
raised by melting it 
with hot water under 
pressure and forcing 
it to the surface by 
means of compressed 
air. Left, how a salt 
solution is analyzed 
by passing hydrogen 
sulphide through it. 
The white precipitate 
shows zinc is present 


CORNERSTONE OF MODERN INDUSTRY 


AKE sulphur from the chemist’s kit of 
magic, and almost every manufactured 
article of daily life would either be altered 


or cease to exist. Sulphuric acid, which 
enters into more commercial processes than 
probably any other chemical, as well as 
other sulphur compounds, play important 
roles in many basic industries. 

Called brimstone (“burning stone”) by 
the ancients, sulphur was first found near 
volcanoes. Chemical theory has it that it 


forms in these regions due to the interaction 
of the gases hydrogen sulphide and sulphur 
dioxide. You can learn to generate these 
important compounds of sulphur, and to 
produce sulphur as a volcano does, with the 
simple chemicals and apparatus of your 
home laboratory. 

Sulphur dioxide may be prepared by heat- 
ing sodium sulphite and dilute ‘sulphuric 
acid in a flask provided with a thistle tube 
and a delivery tube. You probably know its 
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the odor of burning sulphur. 
sulphide, recognizable by its 
smell, may be generated by 
an apparatus which stops production as 
soon as enough gas is Obtained. This is 
made by filling the bottom of a U-tube with 
glass beads. In the outlet leg of this tube 
drop several pieces of iron sulphide, and 
pour in enough dilute hydrochloric acid to 
cover the sulphide. 

As long as the acid is in contact with the 
sulphide, hydrogen sulphide is produced. If 
a pinchcock is applied to! the delivery tube, 
gas pressure forces the acid away from the 
iron sulphide, and gas production auto- 
matically stops. Releasing the pinchcock 
starts generation again 

Set up these two generators together and 
lead a rubber tube from each to the bottom 
of a glass jar. Loose a little of both gases 
at once. As they mix, a cloud forms, and 
finely divided sulphur deposits on the sides 
ind bottom of the jar. Keep your lab well 
ventilated during this experiment, and don't 
prolong it unnecessarily. These gases are 
evil-smelling, and may even be poisonous 
when breathed in large amounts. 

An interesting characteristic of sulphur 
is that it can exist in three widely different 
forms. Dissolve some in carbon 
disulphide (keep this liquid far from any 
flame, as it is volatile and inflammable) 
and pour the solution in a dish to evaporate. 
The sulphur crystals that form are rhombic 
or octahedral in shape. This is the most 
common and stable form of sulphur. 

Melt some sulphur, with the least heat 
possible, and pour it into a dish to cool. Now 
the crystals are thin, prismatic, and needle 


smell as 
Hydrogen 
“rotten-egg”’ 


physical 
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How free sulphur is 
formed in the vicinity 
of volcanoes can be 
demonstrated in your 
home lab, as seen in 
photo at left. Su!phur 
dioxide is prepared by 
heating sodium sulphite 
with dilute sulphuric acid 
in the apparatus at the 
extreme left. Hydrogen 
sulphide is generated by 
the action of dilute 
hydrochloric acid on 
iron sulphide shown in 
the U-tube to the right. 
The two gases are led 
by tubes to the center 
jar, where their inter- 


action produces sulphur 


shaped. After standing, the crystals will 
change back to the rhombic form. 

Melt sulphur and continue heating until 
it boils, however, and you temporarily 
change its basic characteristics. Pour some 
into water and it forms a tough, elastic mass 
resembling rubber. Gradually this too will 
change to the first crystalline form. 

Powdered sulphur may be made by hold- 
ing a cold plate in the vapors of boiling 
sulphur, which condense as the familiar 
fine powder. 

An extremely active element, sulphur 
combines directly with all metals, except 
gold and platinum, on the application of 
heat. The result of the reaction is a sulphide. 
3y dropping iron filings or a bit of steel 
wool on some burning sulphur, you may 
witness a vivid demonstration of one form 
of combination, the end product in this case 
being iron sulphide. So much heat is 
liberated that the iron sparkles and glows 
as it unites with the sulphur. 

Advantage may be taken of the fact that 
sulphur and iron combine to form black iron 
sulphide to create a durable black finish on 
small iron parts. Immerse the parts to be 
blackened in a solution of sulphur in warm 
turpentine (heat the turpentine over a water 
bath, and keep it away from all open flame) ; 
then heat them in the flame of a Bunsen 
burner. By repeating the immersion and 
heating, the coating may be built to the 
desired thickness. 

Raw rubber is a gummy mass, sticky and 
shapeless—-completely useless for most of 
the products with which we are familiar. 
Sulphur is the chemical that gives this mass 
‘strength and life; the process is known as 
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Left above, if sulphur is heated in an open tin until it blazes, and steel wool or filings are dropped 
into it, the resulting combination is iron sulphide. Right above, lead paint, darkened by the presence of 
sulphur in the air, may be whitened again by oxidizing the surface with a solution of hydrogen peroxide 


vulcanization. By regulating the amount of 
sulphur and the temperature and length of 
time of vulcanization, the elasticity, toughness, 
and hardness of rubber may be accurately 
controlled. 

The process of vulcanization originated in 
1839, when Charles Goodyear accidentally 
spilled a mixture of rubber and sulphur on the 
top of a hot stove. The product formed was 
the forerunner of the entire rubber industry. 

You can repeat this experiment with the aid 
of a little rubber cement and powdered sulphur. 
Heat a few drops of rubber cement over a 
small flame, and add a few grains of sulphur. 
When the mixture has been heated sufficiently 
to melt the sulphur and evaporate the solvent 
of the cement, the patch may be peeled from 
the tin. This new product displays the stretch 
and tensile strength of rubber. 

Hydrogen sulphide gas is a great help in 
the laboratory in the detection of metals. When 
it is passed through salt solutions of various 
metals, colored sulphides may be precipitated. 
From the color and solubility of these sulphides 
it is possible to identify certain metals. 

Pass some of the gas from your hydrogen 
sulphide generator into a solution containing 
some unknown salt. If the precipitate is white 
and will dissolve in hydrochloric acid, the metal 
is zine. If it is brown-black and soluble, it is 
copper. If black and insoluble, it is mercury. 
If black and soluble, it is lead. 

Minute amounts of hydrogen sulphide in the 
air turn silverware black, and often cause 
white-lead paints to darken due to the forma- 
tion of lead sulphide. Paint so discolored may 
often be whitened by oxidizing the surface with 
hydrogen peroxide, changing the sulphide to sul- 
phate, which is pure white.—-KEN NETH SWEZEY. 


Two forms of sulphur are seen in the above 
photo. One assumes the shape of crystals; the 
other is a plastic, rubbery mass. Learn how 
sulphur acts on rubber by mixing powdered 
sulphur with rubber cement and heating the 
mixture over a small flame, as shown below 








RADIO STATIC is caused by at- 
mospheric electricity and by 
radiations and fluctuating 
magnetic fields from doorbells, 


telephone equipment, street- 
car lines, X-ray apparatus, 
and so forth. How static can 
affect your receiving set can 
be demonstrated with the sim- 
ple setup shown at the wight. 
Make a loop of several’ turns 
of bell wire, to represent your 
radio aerial, and connect the 
ends to a pair of headphones. 
Set up a similar coil a few 
inches away, and parallel to 
it. Connect one end of the sec- 
ond coil to one terminal of a 
dry cell, scrape the other end 
over the second terminal, and 
distinct clicks and raspings 
will be heard in the head- 
phones. Connect a bell or buz- 
zer in series with the second 
coil, and you will hear a buz- 
zing in the phones. In both 
cases the noise in the head- 
phones is caused by electrical 
currents induced in the “aeri- 
al.” Similarly, electric wires 
running parallel to your radio 
aerial cause induced currents 
every time a switch is opened 
or closed or a bell is rung, even 
though the wires and aerial are 
insulated from one another. 
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SHORT CIRCUITS and their effects 
can be demonstrated with two 
dry cells, a small battery bulb, 
and a battery-testing meter. First, 
connect the bulb in series with 
the dry cells and the meter. Now 
scrape a bare spot on the wires 
leading to the bulb and away 
from it. Short-circuit the bulb 
by connecting these bare spots 
with a metal object. The resist- 
ance of the bulb gone, the hand 
of the meter jumps ahead. What 
had been a harmless, controlled 
current, now becomes an exces- 
sive one that will soon exhaust 
the cells. In the case of house 
current, it might cause a fire. 





WHY BATTERIES “PICK UP” after a rest is il- 
lustrated at the right, with a transparent ex- 
perimental cell. Arrange a rod of carbon, and 
another of zinc, in a glass containing a strong 
solution of sal ammoniac. If you connect a 
small 1'4-volt bulb to the two terminals the 
bulb will light brightly at first, but will gradu- 
ally lose its brightness until it goes out com- 
pletely. Observe the carbon rod carefully, and 
you will see just what causes the diminution 
in current. As soon as the bulb is connected 
in the circuit, bubbles of gas begin to collect 
on the carbon, clinging to the rod until it is 
almost completely covered. These bubbles are 
filled with hydrogen, and their effect is the 
dual one of partly insulating the carbon from 
the solution and of creating a contrary po- 
tential in the cell. Together, they reduce the 
voltage of the cell and, consequently, the cur- 
rent. To prove that this is correct, merely 
scrape off the hydrogen bubbles, and the lamp 
will light brightly again. In dry cells, ‘“scrap- 
ing’ of the gas bubbles is accomplished by 
chemical, rather than by mechanical action. 
It is brought about by a depolarizer, such as 
manganese dioxide. 


MAGNETIC LINES OF FORCE around conductors car- 
rying an electric current can be demonstrated 
with a coil of bell wire, two dry cells, and a small 
magnetic compass. It is a good idea to wind 


the coil as large as you can conveniently make 


it, since the magnetic fields are likely to inter- 
fere with each other if the coil is too small. 
By moving the compass about on the card- 
board platform, placed as in the photograph 
below, the needle can be made to indicate both 
the direction and the arrangement of the lines 
of magnetic force, which can be drawn easily 
with a pencil. Reversing the battery connec- 
tions will also reverse the direction in which 
the current enters and leaves the coil. The 
lines of force, and therefore the compass 
needle, will change accordingly. 


IS MORE ELECTRICITY obtainable from dry 
cells in series, or from cells in parallel? 
An analogy answers this question. Fill 
two containers, both having a hole 
punched in the bottom, with water. Ar- 
range them as below. The greater height 
of the upright one results in greater 
pressure, and the water flows out more 
quickly. The lower pressure of the hori- 
zontal one results in a slower flow, which 
continues longer. Similarly, two dry cells 
in series produce greater electrical pres- 
sure, causing more current to flow in a 
given time. Connect them in parallel, 
and only half the current flows, but for 
a longer time. In both cases the total 
amount of electricity is the same. 
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A portable testing instrument with a direct- 
reading ohmmeter being employed to check 
the insulation resistance of a large generator 


yurtesy of James G. Biddle Company 





WARTIME 


PROPER MAINTENANCE METHODS INSURE TOP PERFORMANCE 


By HAROLD P. STRAND 


ITH most factories engaged in war 
WAT cooncnion on a 24-hour schedule, it is 
more imperative than ever that the electric 
motors which drive their machinery should 
be given every care. A motor breakdown 
may slow up production or even close an 
entire department for a time. 

Under present conditions, many motors 
must be run the clock around with no relief 
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periods. This skyrockets their average 
working time from the normal figure of 
about 1,800 hours a year to over 8,700 hours. 
No wonder inspection, lubrication, cleaning, 
and adjustment must be quadrupled if 
motors are to last for the duration! 

In the home workshop, motors are not 
likely to be overworked, but since new ones 
cannot be bought readily, the shop owner 
had better take good care of those he has. 
Dampness, acid fumes, dirt and dust, 





CARE 


abrasive particles, and vibration are natural 
enemies of motors, as are overloading, mis- 
alignment, lack of lubrication, friction, and 
stray oil. Operating a motor with badly 
worn bearings is another form of abuse. In 
the box below are given some hints of value. 

As most motor failures are electrical ra- 
ther than mechanical, one of the most im- 
portant pieces of equipment for the main- 
tenance man is an_ insulation-resistance 
tester. This device consists of a hand- 
operated, direct-current generator capable 
of supplying a potential of 500 volts, mount- 
ed in a carrying case with a direct-reading 
meter calibrated in ohms and megohms. 
For testing apparatus rated above 750 
volts, a 2,500-volt generator is available. 

With such a tester, it is easy to keep a 
constant check on the insulation resistance 
of motors, generators, starters, and wiring 
so that breakdowns can be avoided. One 
test lead is connected to “ground” and the 
other, in the case of motors and generators, 
is clipped to a brush holder. By lifting 
or removing the brushes, the field can be 
tested separately from the armature. 

All forms of both D.C. and A.C. appara- 
tus and all wiring circuits should be tested 
periodically and charts kept of the meter 
readings. Motors that have been rewound 
should be given an insulation test before 


OF ELECTRIC MOTORS 


the usual dielectric-strength test with high 
voltage. If the reading is low on the insu- 
lation test, it is not good practice to use the 
high voltage until the windings have been 
dried or other measures have been taken 
to raise the reading, so as to avoid per- 
manent damage. Following the application of 
high voltage, the insulation tester should be 
used again to make sure the insulation has 
not been strained to the point of puncture 
or breakdown. 

The scale of a typical resistance tester 
reads from 10,000 ohms to 100 megohms, 
and is suitable for most maintenance work 
under 750 volts. It can be seen that this 
instrument starts where most bell-ringing 
magnetos leave off (10,000 ohms) and as 
one megohm equals 1,000,000 ohms, the con- 
dition of insulation can be quite definitely 
determined with a top limit of 100 meg- 
ohms. The readings to be expected will vary 
with the type of apparatus, temperature of 
the machine, humidity and operating con- 
ditions. Motors, for example, when tested 
after a long run and consequently warm, 
will show a lower reading than when cold. 
Cleanliness of the parts also has a bearing 
on the case, and when readings are low 
and there are no serious defects otherwise, 
washing with a solvent and drying out may 
raise the reading considerably. Motors in 


SERVECING HOME WORKSHOP MOTORS 


@ Keep commutators of both A. C. and D. C. commutator-type motors clean with fine sandpaper. 
@ If deep pitting or ridges are evident, turn commutator down in the lathe. 


@ Replace brushes worn too short to make good contact. 


enough pressure for nonsparking operation. 
@ Keep brush guides clean and free from oil. 


Set tension springs to provide only 


@ Should sparking persist after brushes are correctly adjusted, try undercutting the ‘mica. If this 
does not end sparking, test the armature on a growler. 

@ Use the oil specified by the motor manufacturer. Avoid spilling it into or on the motor. 

® Blow out dirt, dust, shavings, chips, or sawdust frequently. 


®@ Cover idle motors to keep out dust. 


@ Keep mounting bolts tight to prevent vibration. 


®@ Do not allow belt tension to be greater than necessary. 


I: A MOTOR seems to run hotter than usual, check with a suitable thermometer and 


compore the temperature with that specified on the name plate as normal. If a commutator-type 
motor has run hot, examine the soldered commutator leads. Should solder ‘‘whiskers’’ be evident 
or solder be spattered inside the housing, resoldering would be advisable. Overheating of the 
commutator may be caused by using brushes of the wrong grade or poorly fitted brushes. 








This motor on a wood shaper is covered with saw- 
dust after a day's run, despite its shield. Damage 
is likely if such clogging dust is not blown out 


damp places are hard to keep dry enough to 
give a satisfactory reading unless given spe- 


cial care as described below. 

The actual value on the scale in megohms 
is not so important as-are comparative 
readings over a period of time, as noted 
from the charts. However, many engineers 
and practical electricians take the value of 
one megohm per 1,000 volts as a standard 
for a low limit. Some types of apparatus 
will show considerably higher tests and 
others operating under adverse conditions 
may be safely run at lower values, but any 
sudden or even gradual lowering in resist- 
ance is an indication that something is 
wrong. Unlike a bell-ringing magneto, 
which delivers alternating current, a D.C. 
tester of this type is not short-circuited by 
the capacitance of a large machine or a long 
cable, nor choked by inductance, as is often 
the case with an A.C. tester, resulting in a 
false diagnosis of the trouble. In using 
either machine, make sure the current is off 
on the line or apparatus under test. 

Water, or dampness, is the cause of many 
electrical failures. Avoid spraying water on 
a motor or splashing water close to it. Keep 
a motor subject to spray or splashing cov- 
ered with a protecting box or hood at all 
times or, better still, use a totally enclosed 
or splashproof motor. Make frequent tests 
with the resistance meter, and when the 
reading shows a decline, take steps to dry 
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Air cleaning of such shop motors as this should 
be a daily chore. A compressor or electric blower 
is ideal, but even a hand bellows can be employed 


out the motor before damage is done. This 
can be done in an oven under controlled 
temperature or by locking the rotor and 
sending a low-voltage current through the 
windings. Another method is to cover the 
motor with a tarpaulin having ventilation 
holes at top and bottom, and blow hot air 
through the motor. Make frequent resist- 
ance tests to avoid unnecessary loss of time 
and possible overbaking, which may cause 
insulation to become brittle and crumble. 
Where shop motors are choked with saw- 
dust, air pressure from either a compressor 
or a hand bellows should be applied to blow 
this waste matter out after each day’s run. 
If allowed to remain, it will cause over- 
heating of the motor and possibly a burn- 
out. Totally enclosed, fan-cooled motors 
should be used for this class of service. 
Overloading a motor wiilfully should be 
a punishable offense. The first indication of 
it is usually a decided increase in tempera- 
ture and a blowing of fuses or overload 
relays. To determine whether or not over- 
load is present, connect an ammeter in series 
with one lead while the motor is carrying 
full load, and note the reading in amperes. 
If this is not more than the normal cur- 
rent stated on the name plate, it can be 
assumed that the motor is not overloaded. 
Several things other than the external 
load given a motor can result in overload- 
ing. Lack of lubrication can cause friction 





The contact fingers of magnetic controllers need 
inspection and cleaning at regular intervals for 
protection against burn-outs due to bad contacts 


at the bearings. Worn bearings may allow 
the rotor to rub on the field poles. An overly 
tight belt can make a motor labor. Dirt and 
other waste matter inside the housing may 
have the same effect. Misalignment of pul- 
leys, chain sprockets, or gears will cause 
friction, vibration, and inefficient operation. 
If after all these points have been checked, 
overload is still present, there is nothing 
else to do but substitute a larger motor 
for the work. Don’t continue using an un- 
dersized motor by overloading it. 

Lubrication is one of the most important 
factors in keeping motors on the job. In 
bearings that have oil rings, always use oil 

never grease. Check the rings occasion- 
ally to make sure they turn freely. Drain 
the wells at intervals and refill with clean, 
fresh lubricant. Keep the level at all times 
just below the top of the overflow cup at the 
side, which level should be determined when 
the motor is at rest. Use an oil of the cor- 
rect grade for the size of the motor. Too 
light an oil will be squeezed out from be- 
tween the shaft and the bearing surface and 
allow metal-to-metal contact with resulting 
damage. 

Waste-packed bearings also use oil, and 
this should be renewed occasionally. Anti- 
friction bearings such as ball bearings re- 
quire grease. This should be injected as re- 
quired, for damage to the polished surfaces 
is sure to result if such bearings run dry. 


The lubrication of a 5-h. p. motor on a big power 
saw is being checked here. Oil is added to keep 
the cup at the side of the bearing nearly full 


When ball bearings wear to a point where 
play or shake is noticeable, new ones should 
be installed without delay. If any dirt or 
abrasive particles ever get into the bearings 
of a motor, stop the machine at once and 
thoroughly wash out the parts with carbon 
tetrachloride; then refill with new lubricant. 

A point often overlooked in the mainte- 
nance of motors is the possibility of three- 
phase motors running “single phase”’ due to 
a blown fuse or dirty contacts in the con- 
trol switch or breaker. When this happens, 
the motor will continue to operate, but with 
a gradual increase in temperature until 
fuses blow, relays open, or perhaps the 
motor burns out. To guard against this 
hazard, check fuses frequently and clean all 
contacts in both fuse panel and control 
switches regularly. Often it will be found 
that fuse clips are loose, making poor con- 
tact. Control contacts may be pitted and 
burned. They should be cleaned or new con- 
tacts obtained and installed. 

Another source of trouble in motors is 
vibration. Many times the rotor is out of 
balance, especially following an armature 
repair. This can be checked by testing the 
rotor on parallel knife edges or bars. It 
should not come to rest at any particular 
point repeatedly. If it does, it has a heavy 
side. The usual remedy is to drill a few 
shallow holes in the armature core at this 
point until it balances. 








FIRST STEPS (VY ELECTROMCS 


PART 
By CHARLES |. HELLMAN 


Physics Instructor, Bronx High School 
of Science, New York 


LECTRONS, although the smallest parti- 
F cles in existence, are doing a big job in 
helping Uncle Sam win this war. The prob- 
lem of producing them and putting them 
through their paces is a comparatively new 
branch of science called electronics. 

Through this and subsequent articles, 
those readers with a general interest in 
science may gain an understanding of how 
electronics is helping in our war effort. 
Experimenters will discover in this most 
fascinating of modern sciences a ready field 
for new activities. And men and women 
who wish to expand their knowledge of 
electronic applications in war industry will 
find it essential to study and master the 
fundamentals. 

Electrons are literally 
they are constituents of matter. 


everywhere, for 
Free elec- 


trons abound even in “empty” interplane- 


tary space. Surcharges of electrons create 
the beauty of the northern lights and the 
flash of lightning. Ele¢trons are also given 
off by radium and other radioactive sub- 
stances. 

We ourselves are constantly freeing elec- 
trons from ordinary matter, and putting 
them in motion. Comb your hair briskly 
with a hard-rubber comb on a dry winter 
day, and the friction strikes electrons loose 
from the atoms comprising 
your hair. These cling to 
the comb, which we then 
say is “electrified.” 

An electric current con- 
sists of electrons in mo- 
tion. Snap an electric-light 
switch, and billions of elec- 
trons flow through the fila- 
ment. Millions crowd upon 
the negative terminal of the 
dry cell you buy for a dime, 
and are ready to flow forth, 
through the bulb of your 
flashlight, and back to the 
positive terminal, at the 
touch of your finger on the 
button. 

Early in the science of 
electricity it was rather ar- 
bitrarily decided that the 
flow of current was from 
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1 — THE ELECTRON 


the positive to the negative. Today it is 
known that the electron flow constituting 
the current is exactly opposite to this—from 
the negative to the positive. It is an excess 
of electrons that constitutes a negative 
charge. Matter that has been stripped of 
some of its electrons is said to have a 
positive charge, and will attract electrons 
from whatever source it can. The electron 
flow is thus always from the negative to the 
positive. 

A source of electrons most of us are 
familiar with is the cathode or filament of 
a vacuum tube. As electronics has made 
perhaps its greatest contributions in the 
field of radio communication, it is interest- 
ing to note that our modern knowledge of 
the electron began with an accidental dis- 
covery made during the first demonstra- 
tion of wireless waves. 

In 1864 James Clerk-Maxwell, in attempt- 
ing to explain how a magnet would pick 
up a piece of iron at a distance, or how an 
electrified rubber rod could attract pieces of 
paper at a distance, propounded a startling 
theory. By mathematical calculations he 
found that the speed with which a magnetic 
disturbance traveled was nearly that of 
light, and he therefore concluded that light 
itself was an electromagnetic disturbance. 

Since light can be reflected, focused, and 
transmitted through space, and since elec- 
tromagnetic disturbances seemed to be of 
the same nature as light, Clerk-Maxwell’s 
discovery indicated that it might be possible 





to produce an electromagnetic wave having 
somewhat the same properties as light. As 
a consequence of this work, many physicists 
were stimulated to experiment along these 
lines, and in 1887 Heinrich Rudolph Hertz, 
after painstaking work, succeeded in pro- 
ducing waves that completely confirmed 
Clerk-Maxwell’s theories. The apparatus he 
used for some of his experiments is shown 
on the facing page. Using this equipment, 
he was able to duplicate with electromag- 
netic waves almost all the effects possible 
with light waves. 

Let us examine Hertz’s equipment in order 
to understand how, as early as 1887, he was 
able to produce radio waves. A spark coil 
like that in an automobile was connected to 
the two brass rods, as shown in the dia- 
gram. This apparatus was the transmitter 
of energy. The receiver was used to pick 
up the electromagnetic waves. When the 
receiver was tuned to the transmitter by 
using the correct length of antenna wires, 
Hertz found that whenever a spark was set 





up in the gap ab by the 
spark coil, a spark was re- 


ceived at gap ef. With this 
apparatus, simpler than the 
ignition system of an auto- 
mobile, Hertz was able to 
establish the experimental 
foundations of radio com- 
munication. 

An elementary explanation 
of the above experiment may 
be given in terms of electron 
movement. Whenever an elec- 
tron jis speeded up or changes 
its direction suddenly, it tends 
to radiate energy in the form 
of electromagnetic waves. If 
the oscillating motion of the 
electrons occurs at a fre- 
quency of 730 trillion times a 
second, then the electromag- 
netic disturbance will affect 
our eyes and be called light. 
If the frequency is in the 
range of 100,000 to 1,009,000,- 
000 times per second, the en- 
ergy radiated will be picked 
up by a properly tuned set as 
a radio wave. The chart at 
right shows how the nature 
of electromagnetic waves 
depends on the frequency of 
electronic oscillation. Since 
the frequencies are extreme- 
ly high, mathematical short- 
hand is used in writing large 
numbers. Thus 10” is 1 with 
13 zeros following or 10,000,- 
000,000,000. For convenience, 
this may readily be reduced 





FREQUENCY SPECTRUM 
OF ELECTROMAGNETIC RADIATION 
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Modern version of the apparatus 
used by Hertz—a walkie-talkie 
radio that keeps Army patrols in 
close touch with their officers 


to ten million megacycles. 
Directly above is a modern 
version of Hertz’s apparatus. 
This walkie-talkie radio out- 
fit used by soldiers keeps fast- 
moving patrols in constant 
touch with directing officers. 
A drawing on page HW52 
shows graphically the mech- 
anism of radiation. 

An important phase in the 
development of electronics is 
the discovery of the photo- 
electric effect. In 1887, Hertz 
discovered that when ultra- 
violet light fell on the me- 
tallic knobs of the spark gap 
in his receiver, he could ob- 
tain a spark more easily. 

A year later, Wilhelm 
Hallwachs, another physicist, 
studied the effect of light in 
producing a discharge from 
metal surfaces. As a result of 
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Electrons tend to radiate energy in the form of 
electromagnetic waves when speeded up or sudden- 
ly changed in direction. At right, transmission of 
pictures by radio—a new photo-cell application 


his work, he is credited with the discovery The best way to learn electronics is to 
of the photoelectric effect. His apparatus is handle electronic equipment. However, due 
shown just below. Ultraviolet light falling to the fact that almost all electrical equip- 
on the zinc knob caused the leaves of the ment is being diverted to military channels, 
negatively charged electroscope to lose such apparatus will no longer be available 
their charge of electrons and collapse. to the experimenter. Fortunately, there is 

Photo cells are today used to transmit a source of equipment that most of us can 
television images, to help guard defense tap at little or no cost. Every old or obso- 
plants, to convert sound-track densities into lete radio set is a veritable gold mine of 
talking movies, in plane de-icers, and in a__ parts. If you can get your hands on one that 
vast array of other applications. One new has outlived its usefulness, you can still make 
use is the sending of photographs by radio. use of its components. 

A diagram of the action of a photo ceil is A few of the electronic devices that can 
also shown below. The electrons emitted be made from them are a radio-frequency 
from the light-sensitive surface are picked oscillator, an audio-frequency oscillator, a 
up by the collecting rod and are conducted wave-trap, and a phonograph amplifier. 
to an outside circuit. This stream of elec- How to build these and other useful devices 
trons constitutes an electric current. will be told in a later article. 


Heltwechs discovered the photo- 
electric effect in 1888 with a 
negatively charged electroscope 
(left), When light fell on the 
zinc knob, it lost its charge 
of electrons, as shown by the 
falling of the telltale leaves 


In a photoelectric cell, the 
electrons that leap forth from 
the plate strike a collecting 
rod or conductor, down which 
they travel to the amplifier 





or other outside circuit, as 
shown in the drawing at right 





ELECTRODYNAMIC 
SPEAKER 


(aszs) 
RECTIFIER 
TUBE 


CHASSIS 
\ 


SHIELDED LINE = [a 
CORD WITH BUILT- 
IN RESISTOR (250 OHMS) 


CAN YOU FIND EIGHT ERRORS? 

How much do you know about radio? In 
the sketch of a four-tube A.C.-D.C. TRF 
receiver above, the artist has made eight 
intentional errors. Can you find them? As 
a clew, look for omissions and unnecessary 
inclusions, and study the parts themselves 
and their position on the chassis. Take as 
much time as you require; then turn this 
page upside down to check your answers. 
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Pocket-Size Kit Contains 
Dial and Knob Parts 


A COMPLETE assortment of knob springs, 
setscrews, dial pulleys, idler pulleys, and 
drive rubbers is contained in a radio kit, at 
left, equipped for repairing dials and knobs. 
The kit is convenient to take on jobs, since 
it measures only %”" by 2%” by 4%”. Two 
models are available, one containing 70 
pieces, the other 150, and replacements may 
be obtained. Either kit will service any 
type knob or dial. 
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CHANGING PILOT LIGHTS is a simple operation 
in servicing a small A.C.-D.C. receiver, but 
be sure that you disconnect the radio at the 
wall socket—don't just turn off the switch. 
A serious short can occur if the pilot-light 
bracket and holder drop on the tuning con- 
denser or chassis. 


SQUEALING AND WHISTLING that make it im- 
possible to tune in a station clearly on a 
small A.C.-D.C. receiver :nay mean failure 
of one or both of the filter condensers shown 
in the photograph above and the diagram 
below. The noise is usually accompanied by 
a noticeable loss in volume. If defective, 
the condensers must be replaced. 


THESE EL ECTROLY Tic 
FILTER CONDENSERS 
May BE DEFECTIVE 
CAUSING LOSS OF 
VOLUME AND WHISTLING 


8¢ 


VOLUME CONTROL 


INCREASED HEATER VOLTAGE may be necessary 
if the rectifier tube burns out quickly on an 
A.C.-D.C. radio having a new high-voltage 
heater tube and no line-cord resistor. Try 
replacing the 3525-GT/G rectifier tube with 
a 45-volt rectifier, such as a 42Z5-GT/G, to 
increase the heater voltage to 120 volts. 


THE PAPER TUBULAR CONDENSER connected be- 
tween the power pentode tube and chassis, 
as shown in the diagram below, may be 
shorted if an A.C.-D.C. radio has gone dead 


except for the heater glow inside its tubes. 
This is especially true if, upon testing, the 
D.C. voltage to the tubes shows only about 
20 volts. Remove the power pentode tube 
(a 43, 25L6, 50L6, or similar tube) from its 
socket, and test the condenser by placing an 
ohmmeter across it. If the needle on the 
meter swings over, the condenser is shorted 
and a new one must be installed. 


OUTPUT 
TRANSFORMER 








2) THIS PAPER TUBULAR t LTAGE 
ON DENSER, IF SHORTED, €D ACROSS 
WILL CAUSE THE RAO T FROM RECTIFIER 
5 DEAD LL BE VERY LOW 
ABOUT 20 VOLTS 
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Dear Workshop Editor: 

Most home craftsmen need some kind of lumber rack 
badly- I know I do. Stook left on a damp floor is likely to 
warp or split, and if it's stacked up in a corner you may fall 

have a hard time finding the piece you 


r a simple rack that can be placed 


against one wall, with some way of keeping different kinds or 


thicknesses of stock separater(< 

















LUMBER RACK 


Clear white pine %4" by 3” is used for this rack and can be made quickly on the bench saw by 
designed by James N. Larson, but 4” stock would using a jig for cutting the bottom tapers. Assemble 
add strength, if desired. The four uprights are with nails, screws, or bolts, and mount on a 
notched for lap joints with two cross supports wooden wall or, if the wall is concrete, make the 
and 16 lumber holders. These holders are alike, uprights long enough to nail to overhead joists 
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Clock Spring Replaces Shop-Apron Strings 


AN OLD clock or phonograph spring sewn 
around the waist of your shop apron will 
eliminate bothersome strings and hold the 
apron firmly in place. 

Cut the spring to a length equal to the 
width of the apron. It is wise to use the 
innermost part of the spring, since it has 
more tension, and will cling more closely 
to the body. Sew a strip of ordinary carpet 
binding across the apron with strong thread 
and insert the spring in the opening between 
the two rows of stitches. 

If you do not have a spring suitable for 
this purpose, you can purchase one for a 
small sum from almost any jewelry or 
clock-repair shop in your neighborhood. 

When the apron is to be laundered, it is 
a simple matter to pull the spring out, and 
to replace it afterwards.—-_FRANK LAMBERT. 














Detachable Bag 
Catches Litter 
from Workbench 


A bag attached at the 

- end of a workbench as 
FOR USE AS een shown below is useful 

a . THE GRAIN for catching sawdust or 

THRUST THROUGH shavings. A straight 

CLOTH TACKED } piece of wood as wide as 
TO THIS POLE gee | the bench, with a curved 
(ees piece of stock bent around 

it and screwed fast at 
each end, forms the bag 
frame. A burlap bag is 
fitted into this curve. 
Keyhole slots hook over 
screws so that the bag 
may be detached for 
emptying.—J.H. WILSON. 
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FIRE CART WITH COVER IN PLACE 














Stretcher Doubles as Cover for Fire Cart 


HEAVY, unbleached muslin—waterproofed and cut out to 
cover civilian-defense equipment, such as a mobile fire cart— 
can also serve as an emergency stretcher. 

If the cover is wider than a standard 27” stretcher, a third 
pole pocket should be stitched in. The length of the stretcher 
fabric should be approximately 78”, and the poles should pro- 
trude far enough at both ends for an easy carrying grip. 

Two alternative spreaders are shown in the drawing, one 
built entirely of wood. Straps will be needed for fastenings 
when the unit is used as a tarpaulin.—BLAINE KLUM. 
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PROLONGING 
THE LIFE OF YOUR IRON 


IF YOUR iron sticks to the clothes, starch 
or other foreign material has probably col- 
lected on the sole plate. Remove this by rub- 
bing the hot iron on a piece of paper sprin- 
kled with salt, as shown above. The metal 
surface should then be waxed by rubbing 
it with beeswax or paraffin. 

The sole plate must be smooth for easy 
ironing. Don’t scratch it by ironing over 
buttons, snaps, zippers, and the like. 

Never kink the cord. Avoid coiling it 
around the iron while the latter is hot. 
Detachable cords should be removed and 
hung up separately. 


ALL-GLASS PRESERVING JAR. This has a 
reclaimed-rubber gasket that can be used 
again and again. The jar is opened by in- 
denting the gasket with a sharp instru- 
ment through o special slot in the side 


TESTED RECIPES are contained in this file, 
which has index dials for locating the 
cards quickly. Each of the 22 sections, 
from appetizers to desserts, is tabbed. 
Touch one of the tabs and a dial pops up 
to tell you all the recipes in that section 


A FURNITURE POLISH for general use on 
varnish, shellac, or lacquer finishes re- 
moves spots and covers minor scratches. 
A cloth is moistened with the polish, ap- 
plied to the spot, and rubbed with the grain. 
Removes liquor, water, and even heat marks 





such as corn frit- 
and the like, 


PREPARING CORN DISHES, 
ters, succotash, creamed corn, 


is made easy by this stainless-steel scraper 
with specially designed teeth that split the 
kernels and cut them off the cob in one motion, 
leaving only the hulls. The wooden handle is 
enameled green or red to match other utensils 


COOKING ODORS are dispelled with an air 
purifier that can be attached to any fan. The 
unit clamps upon the guard of the fan, and a 
wick arrangement dispenses the liquid inside 
the bottle onto a fibrous pad from which it is 
volatilized into the room. Feed can be altered 
by varying the number of wicks in the bottle 


OFFICERS’ BUNK BAGS provide ample space for 
two uniforms (or uniform and overcoat), plus all 
other essential clothing and military accessories. 
The garments travel on hangers, shown above, inside 
cellulose-film envelopes. The bags are covered with 
water-repellent sailcloth in olive drab or navy blue 


EXTRUDED PLASTIC takes the place of rubber in this 
kink-preventing jacket, which is easily placed on 
any ordinary telephone cord. Translucent and lighter 
than rubber, the spiral jacket is already coiled 
and will retain its shape for an indefinite time 


GENUINE SPONGE is sewn inside the soft tufted 
sack shown above, creating a very absorbent clean- 
ing sponge for all household purposes. It will not 
scratch or shrink, and dries to a thick, fluffy pile. 
The sponges are available in three useful sizes 
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Frame Is Bowed at Center to Pull Wire Screening Taut 


WIRE screening can be made taut by bow- horses, and fasten a C-clamp at the center 
ing the frame '.” or so at the center while of each side. Lay a sturdy board under the 
the ends of the screening are being tacked clamps, nail one end to the floor, and attach 
on. Place the ends of the frame on saw- an eyebolt to the board midway between 
ees the two clamps. Through 
[ this eyebolt and the clamps 
: stretch a wire or cord, 
fastening it so that the 
free end of the board is 
about 2” off the floor. 
Then press the board 
down, working it under a 
cleat, as indicated in the 
drawing. This will bow the 
frame sufficiently for the 
screening to be attached 
to the ends. Release the 
tension on the frame when 
you wish to tack the sides 
down.—E. M. WOODEN. 














with Adjustable Brush 





HERE’S an adjustable-angle brush 
for painting inaccessible corners on 
cameras, recording instruments, and 
similar equipment. Saw off an ordi- ’ 
nary brush about two thirds of the Savane 
way up the ferrule. Drill corre- F 
sponding holes in the metal ends, and 
join the two parts with a machine 
screw and nut, as shown. Sét at the 
most convenient angle, and tighten 
the nut.—-CHARLES HOMEWOOD. 


SAW HERE 











REMOVING UPPER WINDOW SASH [ SHIPSHAPE HOME] 


Upper sash cords do not often need replacement, 
but when they do, a stop must first be removed and 
the lower sash taken out and laid aside. Then pry 
out the parting bead from the same pulley stile. This 
member, sunk in a groove, is often held by a nail near 
the center, and if the runs are painted, may be stuck 
tight. Drive the edge of a wide chisel into the bead at 
various points from behind, raising or lowering the 
sash as required, and pry against the bevel until the 
parting bead is loose. A knife point passed along each 
side may help. 

Raise the sash to the top and pull the strip out of the 
groove, twisting it forward to clear the notch in the 
end of the check rail. It may be easier to lower 
the sash and pull out the bead from above. Replace the 
sash cord, swing the sash into place, and put back 
the parting bead. Rehang the lower sash and install 
the stop. 
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HOW CONDENSATION CAUSES A HOUSE TO DETERIORATE 
. . . AND WHAT YOU CAN DO TO CORRECT IT 


N THOUSANDS of loyal American homes, 
sabotage is going on. This sabotage is un- 
intentional, but scarcely less severe than if 
it were enemy inspired. When paint blisters 
and peels or brown stain appears on the out- 
side walls of a new home—look for sabotage. 
People who pride themselves on maintain- 
ing healthful living conditions are most apt 
to be unwitting partners to the crime. For 
the offender—the saboteur—is condensation 
or uncontrolled moisture in the home. Like 
a stealthy enemy agent, it performs its de- 
structive work unsuspected and unseen. 
Ironically enough, condensation rarely 
gets the blame. If the paint has failed, we 
sue the painter. If the woodwork is stained, 
we blame the carpenter. The surface evi- 
dence is against them, and they have to 
make good the damage. Yet underneath, 
the true culprit, condensation, goes unrecog- 





Introducing: 
The little man who WAS there— 


if things happened when they 
shouldn't. He's the Household 
Gremlin, grounded cousin of the 
sky pixy who's the bane of air 
pilots. How he loves mischief! 











nized and is left free to raise havoc again. 

Condensation is a national problem. So 
prevalent has it become in recent years that 
many scientific building authorities have 
delved into the subject, among them the 
National Bureau of Standards, Forest Prod- 
ucts Laboratories, the University of Minne- 
sota, Iowa State College, and the Canadian 
National Research Laboratories. They all 
agree on a common cause and a common cure. 

Back in grandfather's day, homes were 
drafty. In winter you could feel the chill 
wind blowing in around the doors and win- 
dows, and the walls were cold to the touch. 
Escaping heat melted snow on the roof al- 
most as soon as it fell. Just as the cold air 
crept in and the heat escaped, moist indoor 
air easily found its way outdoors. Grand- 
father had a serious fuel problem, but no 
paint troubles worth mentioning. 

His grandsons live in much more com- 
fortable homes. Heat loss and wind infiltra- 
tion have been reduced by insulation, 
weatherstripping, storm sash, and tighter 
construction. Cracks and crannies through 
which moist indoor air might escape have 
been largely eliminated. For health and 
comfort, modern homes are often provided 
with furnace humidifiers or some other 
means of increasing indoor humidity. It is 
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in these homes where high humidities are 
maintained that most condensation difficul- 
ties occur. And the grandsons have paint 
trouble aplenty. 

What is condensation? When water is 
evaporated, it changes into an invisible gas 
or vapor which mixes readily with air. This 
water vapor in the atmosphere we call 
humidity. As a gas, water vapor exerts a 
definite pressure that is part of the total 
pressure exerted by the atmosphere. Vapor, 
therefore, tends to expand to areas where the 
pressure is less, much as gas leaking from 


- 


a kitchen stove will quickly spread through- 
out the house and force its way outdoors. 

The amount of vapor that the air can 
carry increases as the temperature rises, 
and decreases as the temperature drops. 
When vapor-laden air is for any reason 
cooled—by striking a cold surface, for ex- 
ample—it can no longer retain the moisture 
it has taken up, and what we call condensa- 
tion sets in. 

In our homes we are seldom aware of 
water vapor until condensation has set in. 
A vast quantity of it is drawn into the air 


VITAL SPOTS IN YOUR HOME WHERE CONDENSATION CAN CAUSE 
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MOISTURE: 
BREAKS 
MORTAR 

BOND 


MOISTURE 
MAKES 
DOORS AND 
WINDOWS 
STICK 


_MOISTURE 
STAINS 
SIDING 


MOISTURE 
BLISTERS 
AROUND 


‘PAINT 
é DEFECTIVE 
FLASHING 


MOISTURE 
ENTERS 
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from new plaster, furnace humidifiers, air- 
conditioning equipment, and rooms where 
heated water is in use—the bathroom, 
laundry, and kitchen. The air exhaled from 
our lungs and moisture evaporated from 
our skin surfaces contribute more air-borne 
moisture, 

Acting under pressure, this vapor moves 
as a rule from warm to cooler areas entire- 
ly independent of air currents. It passes 
readily through plaster and other unpro- 
tected wall coverings on its way to the 
outside air. Gathering in the stud spaces 
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within the wall and cooling there, the vapor 
condenses into water, and destructive action 
begins. The moisture works through the 
sheathing and siding to the paint film, where 
it forms blisters and causes the paint to peel. 
Certain woods commonly used for siding 
contain large percentages of water-soluble 
coloring matter. Moisture passing through 
the siding from within leaches out this 
coloring matter and deposits it on the 
painted exterior in dirty brown streaks re- 
sembling tobacco juice. If used promptly, 
a solution of one half painters’ alcohol and 
one half water will remove the ugly 
stain, but if the stain has become 
oxidized the surface must be scraped 

and repainted. 

Lumber used in homes normally con- 
tains from 12 to 20 percent moisture. 
When condensation water soaks into 
the wood and forces the moisture con- 
tent above that range, there is bound 
to be trouble. The wood will swell and 
warp or even split. Doors and win- 
dows will stick. Excessive moisture 
working through the siding may en- 
courage dormant fungus spores to de- 
velop in the wood and discolor the 
paint film with a dirty blue stain. 

In homes of brick or stone, moisture 
from within, after freezing a few 
times, may break the mortar bond, 
leaving little but gravity to hold the 
masonry together. As moisture passes 
through the wall, it leaches out alkali 
salts, which on evaporation are left 
on the surface as a disfiguring white 
deposit known as efflorescence. 

Moisture condensed in the walls 
may also do considerable damage to 
home interiors by soaking through the 
plaster and discoloring the wallpaper. 
High humidity invites decay in wood, 
permits corrosion of metals. In warm 
weather moisture condensing on cold- 
water pipes may drip on the wood- 
work and cause serious localized de- 
cay. In winter there may be so much 
condensation on window panes that 
water will run down over the sash 
or sills and soak into the wood. 

Now, what can be done? Authorities 
agree that the relative humidity in 
homes should be controlled according 
to the outside temperature. In below- 
zero weather the indoor relative hu- 
midity should not be more than 20 
percent; between zero and 20 deg. F., 
not more than 30 percent, and in 
temperatures over 20 deg., not more 
than 40 percent. 

Lowering the relative humidity in- 
doors as the outside temperature drops 
may be accomplished with exhaust 


HW 63 





The owner of this new home bragged about the high 
humidity he maintained—and look what happened. 
Condensation is the cause of many paint failures 


fans, and ventilating louvers may be in- 
stalled to assure frequent changes of air. 
When moisture gathers on walls, windows, 
or mirrors in the kitchen, laundry, or bath- 
room, open the windows and let the saturated 
air escape. Regulate the furnace humidifier 
or shut it off entirely in below-zero weather. 

These precautions, although helpful, are 
not sufficient. The outside walls and top- 
floor ceilings are still permeable to vapor. 
The problem is, therefore, (1) to stop the 
vapor from entering the outside wall and 
top-floor ceiling spaces, and (2) to allow 
any vapor within these spaces to escape 
outdoors. In other words, a “vapor dam” is 


needed on the warm side of the outside walls 
or top-floor ceiling to retard vapor travel, 
and a “vapor gate” on the cold side to carry 


off any overflow from the “dam.” 

In new construction this is easily ac- 
complished by installing an asphalt vapor 
barrier underneath the plaster, and by 
avoiding the use of any materials in the 
outside part of the wall which too greatly 
retard the escape of vapor. For homes al- 
ready completed, two coats of a good oil 
or varnish-vehicle paint on the interior of 
all outside walls and top-floor ceilings will 
provide an effective vapor barrier. There 
must be no gaps. Protect the backs of 
cupboards and bins in the kitchen, book- 
cases and window seats in the 
living room, cabinets and buf- 
fets in the dining room, and all 
other built-in features, and 
don’t forget the closets or the 
area underneath and behind 
the bathtub where it adjoins 
an outside wall. Above all, 
make sure that no vapor can 
escape from the basement into 
the stud spaces. Here a reinforced duplex 
building paper will provide an excellent 
vapor seal. Remember that any appreciable 
gap in the vapor barrier may result in con- 
densation trouble. 

Moisture difficulties may arise from other 
sources. Moisture may enter the wall 
through improper flashing at interior angles, 
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Four types of paint deterioration near a bathroom 
window—peeling on the casing, blue stain on the 
sash, and brown stain and blisters on the siding 


eaves, or over doors and windows, and it 
may also seep in through cracks or gaps in 
the siding. Look for loose joints at the 
corners of the house, around door and win- 
dow openings, and between the boards them- 
selves. Any good caulking will correct this. 

Excessive moisture in the basement may 
be due to ground water or unusually damp 
surrounding areas, such as those caused by 
heavy shrubbery planted close to the house. 
Slope the soil up to the foundation so that 
water will drain away from the house, and 
make sure there are no low spots near the 
wall where water can gather. 

If trouble persists, it may be necessary to 
dig a trench around the house and lay drain 
tile next to the foundation and just below 
the basement floor level. Before filling in, 
give the foundation wall a good coating of 
asphalt. Check downspouts and leaders for 
breaks below the ground level. 

For slow leaks in foundation walls, any 
good concrete waterproofing compound ap- 
plied on the inside should prove a corrective. 

Natural gas, when burned in open heaters, 
produces a vast amount of water vapor. 
During a single heating season a five- or 
six-room home—for example, one in Okla- 
homa City, Okla., where much natural gas 
is used—may burn 80,000 cubic feet of gas, 
and in the process some 800 gallons of vapor 

will be released, with possi- 
bilities of condensation dam- 
age. To prevent condensation, 
gas heaters should be vented 
directly to the outside so that 
the water vapor produced in 
combustion will not be added 

to the air in the house. 
Chimney failures from dis- 
integrating mortar may be due 
to moisture caused by poor capping or orig- 
inating within the flue. In converting a 
heating plant from coal to gas, reduce the 
diameter of the flue to 5” or 6”, or the 
extra moisture from gas combustion will be 
chilled to the dew point before escaping. 
An acid- and corrosion-resisting slip-in liner 
should also be inserted in the flue. 
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CHAMPION'SPARK PLUGS... 


dependable source of full, lowing engine performance, so\vital to a Navy pilot at that crucial moment when an enemy 


ship —the never-to-be-forgotten prize —looms large in hid sights. Champions are on active duty on every front. 
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The furious assault on an enemy 
ship by a formation of Navy dive 
bombers is a magnificently awe- 
inspiring and intense moment. 
Already the record books are re- 
plete with glorious achievements 
on the part of the men who man 
these avengers of Pearl Harbor 
The records likewise show that 
many of these Navy planes, as well 
as all other types of planes in use 
by our air forces, are powered by 





engines equipped with Champion 
Spark Plugs. In performing their 
vital tasks, instantaneous response 
to the throttle is paramount and 
depends on the proper functioning 
of the all-important spark plugs. 
The characteristic dependability 
of all Champions, including those 
for your car, is directly due to re- 
search, engineering and precision 
manufacturing unequaled in the 
spark plug industry. 
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“ : 

Dow’r anybody ever tell) me a file is just a flat, 
round, half-round or triangular 
steel with a roughened surface! 


length of hard 


“This book says there are more than 3000 file 
kinds, cuts and sizes. ... Files in a great variety 
of designs. . . . Files with teeth of distinctive 
shapes, angles and degrees of coarseness. ...« 
Files for today’s many types of metal and othe 
for sharpening all kinds of cutting 
implements: for the many different filing re- 
sults spec ialized produc tion demands.” 

Right! Each Nicholson or Black Dia- 
mond File is made, not only in highest 
quality and with utmost uniformity, but 
for a particular kind of job. Yet all have 
one common purpose: to do faster, 
better work on the millions of filing 
operations which take place daily in 
Twelve perfect 
— guaranteed. 


materials: 


America’s industries. 
files in every dozen 
At mill-supply and hardware houses, 
“FILE FILOSOPHY''—Every produc- 
tion head, superintendent, shop fore- 
man and master mechanic will find 
invaluable information in this new, 
profusely illustrated 4s8-page book 
on files—their kinds, use and care, 
ind how to select The right file for 

the job, It's FREE 


NICHOLSON FILE CO., 19 Acorn St. 
PROVIDENCE, R. 1, U.S.A. 


ileso Cana r Port Hope, Ont.) 


NICHOLSON 
FILES ion 





FOR EVERY 
PURPOSE 
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Polarized Light 


(Continued from page 61) 


tion for 30 seconds to two minutes, the relief 
images absorb it like sponges. 

Watch closely—you are about to see some 
chemical sleight of hand. Between the two 
leaves of the book, the operator has slipped 
a blank sheet of transparent plastic. Hinge 
first, the sandwich zips through a pair of 
wringer rolls. A minute later, the relief 
prints are stripped off; they can be used 
again many times. There remains the trans- 
parent sheet, now bearing a faint image on 
each face. Look at it through a pair of 
polarizing spectacles—and a brilliant stereo- 
scopic view fairly leaps out of the film. 

What has happened? Like tricks of stage 
magic, it will take a bit of explaining. In 
the first place, that sheet of transparent 
plastic wasn't as simple as it looked. To 
make it the opposite faces had been so 
treated that their molecules were aligned 
like the letter “X’’—diagonally and at right 
angles to each other. At this point both 
faces possessed a curious property. The 
molecular surfaces did not yet have any 
polarizing power for light. But each sur- 
face could be made polarizing, in the direc- 
tion of its molecules’ alignment, by a suit- 
able chemical reagent. And the degree of 
polarization would depend upon the quan- 
tity of the reagent absorbed. 

Now the mystery is clearing up. The 
brown liquid soaked up by the relief prints 
was the reagent that made the sheet polar- 
izing. And the effect was proportional to the 
amount of liquid transferred to the plastic 
film. The degree of polarization was strong, 
medium, or weak, depending on the relative 
height of different parts of the relief prints, 
which in turn determined the amount of 
reagent soaked up and transferred. Lenses 
of the viewing spectacles, also set with their 
angles of polarization diagonal and apposite, 
acted as optical valves—letting through the 
light portions, partially shutting off the 
halftones, and “blacking out” the dark por- 
tions of the image intended for each eye. 

For color stills or movies, the problem 
was a stiffer one. It called for reagents that 
not only made the film polarizing, but also 
imparted the proper colors — blue-green, 
magenta, and yellow. Since left- and right- 
eye images are required in each color, a full- 
color film consists of six images. 

For an opaque “reflection print,” the 
back of a Vectograph is brushed with a mir- 
rorlike aluminum pigment. Transparencies 
get lacquer on both sides. For a lantern 
slide, the Vectograph is simply bound be- 
tween cover glasses. 
rtisers. POPULAR SCIENCE 
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but here is one worry you can avoid 


To insure worry-free protection, Marfak is 
applied by chart, not by chance! 

Insist on genuine 
Marfak 40-point Lubrication Service. At Texaco 
and other good dealers everywhere. 


NCLE SAM needs YOU in your war-job... 
whatever it may be. Equally important, he 
needs you on the job ai// day, every day. 

That means you've got to keep your car on 
the job too .. . ready to get you to work on 
schedule! So stop car troubles before they start. 
Avoid excess chassis wear with Marfak lubrica- 
tion. 

Marfak helps add miles to your car’s life by 
cushioning king pins, tie rods, drag links and 
other vital friction points. Marfak especially 
resists the washing-out effect of snow, slush 
and rain. It’s super-tough. It “stays put.” 


. 2 Great Radio Programs 


/& — meTROPOLITAN 
Als OPERA: Complete 
= broadcasts of 


great operas every Saturday 
afternoon. Bive Network. 


For Your Enjoyment. . 


FRED 
\J@g™. ALLEN: 
ee 
iy! On the air 
every Sunday night. 
Columbia Network. 


Never say “grease-job.” 


Genie lialeome at TEXACO DEALERS 
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Eveready Batteries 





“Loan me your flashlight willya? The 
Major's got a little 
something in his eye” 








= 


FRESH BATTERIES LAST 
LONGER ...Look for 
the date line o> 





5 EVEREA? 


EXTRA. 
LONG tt. 
BATTE® 


ReEMEMBER—our fighting 
forces need “ Ey eready yi 
flashlights and batteries and the materials 
they are made from. You can serve by con- 


serving yours! 


The word “Eveready” is a registered trade-mark of 
National Carbon Company, Inc. 
& MontTuty 
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| Cheating Axis Torpedoes 
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(Continued from page 89) 


from the ship. Then the lifeboatman in 
charge makes a thorough inspection of the 
boat. Once he has ascertained that it is 
seaworthy—in an actual sinking he would 
have to supervise the plugging of all holes 
caused by machine-gun strafing or any 
other mishap of battle—he checks all provi- 
sions, distributes his men to the various 
watches, and assigns duties to the whole 
crew. He then appoints his next in com- 
mand and confers with them, studying the 
pilot chart to determine the most suitable 
point of land to head for. 

When all these preparations have been 
made and a course charted, the log must be 
written up and orders given. Now the rou- 
tine life begins, and a tough life it is, as 
taught by the Academy instructors. Cadets 
learn that they must at all times maintain 
the strictest discipline to bolster flagging 
spirits—-every man must be constantly oc- 
cupied, for idle minds are prey to fear and 
despair. No smoking is allowed on lookout, 
and talk is cut down to a reasonable mini- 
mum; a man with his eyes peeled for a 
passing ship or plane, or for land, must not 
be distracted from his job. Most ticklish 
task of all, and the most exacting, is to 
figure out the rationing of provisions. This 
depends partly on climatic conditions: more 
water is needed in the tropics; less water 
and more hard provisions to provide body 
warmth in northern latitudes. For the rest, 
the time period over which supplies must 
last is cautiously estimated by doubling the 
number of days it will take to reach the 
nearest point of land under favorable pre- 
vailing winds. 

One of the commander’s first duties is to 
call in all personal supplies before the ra- 
tioning system is laid down. This rule is 
nowhere so essential as in the control of 
cigarettes. Smoking not only keeps a man’s 
spirits on even kee! in the grimmest of 
circumstances—it also cuts down his ap- 
petite appreciably, and thus makes emerg- 
ency rations go that much farther. Archie 
Gibbs, twice-torpedoed deck hand who spent 
four days as a prisoner aboard a German 
sub, says “guys have been lost when they 
stood up in the boat, said they were going 
to mosey across the street for a smoke, and 
stepped over the side.” 

By the time the war comes to an end, 
ours will be a merchant marine of seasoned 

| men, for the Government is doing every- 
| thing possible to make sure that men now 
| going to sea in American ships will be back 
| to finish the job. 
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Now here’s a chance for you hunters and tar- 
get shooting fans, to cash in on your knowledge 
of guns! Marlin—always on the lookout for new 
ideas to improve sporting firearms— wants to 
hear from you. Sportsmen and gun dealers are 
cordially invited to join Marlin’s big Gun Con- 
test—with $1,000 in cash prizes to shoot at. And 
remember, many a good idea is simple and easy 
to describe. Your chance is as good as the next 
fellow’s to win a prize. It’s easy to get in the 
contest—read the details below and send your 
entry in today! Contest ends July 1, 1943. 

Jot down your ideas for improving any cur- 
rent model Marlin Gun. Follow the simple con- 
test rules and send your entry in. If you wish, 
you may suggest new features, not at present in 
the line. A free catalog is yours for the asking, 
to review the features of Marlin Guns, 
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PRIZES IN THE BIG MARLIN CONTEST 


The first prize is $500.00 in cash; second prize 
$100; third prize $50.00; fourteen additional 
prizes of $25.00 cash each. Seventeen prizes in 
ali! (Marlin suggests the purchase of U.S. Sav- 
ings Bonds with the prize money.) 


YOUR IDEAS 


in the Big 


FOR 


TOL 


Marlin Gun Con 


JUDGING 
Three famous gun editors—Bob Nichols of Field 
& Stream, Jack O’Connor of Outdoor Life, Maj. 
Chas. Askins of Sports Afield—will select the 
winning entries. All ideas for which prizes are 
given become the property of The Marlin Fire- 
arms Company and none will be returned. 
Prizes awarded for the seventeen ideas which 
are most valuable and practical, in the opinion 
of the judges. Duplicate prizes awarded in the 
event of a tie. WINNERS will be determined and 
prizes announced as soon as possible. 
CONTEST RULES 

The Marlin Gun Contest is open to all sports- 
men and dealers in guns, with the exception of 
Marlin employees. Written suggestions must not 
exceed 300 words, the shorter the better. No 
limit to number of entries which may be sub- 
mitted. Write name and address clearly on each 
suggestion. Mail entries to Dept. K, The Marlin 
Firearms Co., 17 E. 42nd St., New York City. 

Entries must be received on or before July 1, 
1943. 

Win cash with your ideas! Enter the Marlin 
Contest today. 


The Marlin Firearms plant is now 100% on war production. 


Marlin’s Over & Under Shotgun, 
in 12,16 and 20 gauges and .410 
bore, is bammerless, cocks on open- 
ing, bas sturdy one-piece frame. 


Please menti 
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All Marlin rifles—lever action, 
clip and tubular magazine and.22 
automatic, feature 
rate,Ballard”’ rifling. 
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Marlin lever action rifles, in cali- 
bers .22, .30-.30 and .32 spec., have 
the solid-top, case-bardened re- 


eep-cut, accu- 
ceiver, with safe side ejection. 
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EVERY MAJOR AIRLINE 
Endorses Snap-on Tools 


What is the secret of the amazing safety records 
established by America’s great airlines? One answer 
is... high standards of maintenance! That calls for 
an army of skilled mechanics equipped with fine 


tools. And in every major airline executives re- 


sponsible for maintenance recommend Snap-on tools. 


Says Carl J. Brock, Superintendent 
of Maintenance for famed Delta 
Airlines “I have been using Snap-on 
tools personally for over 20 years, 
and that alone indicates my high 
regard for these™ products.” Adds 
Charles E. Bradley, Superintendent 
of Delta’s engine overhaul depart- 
Carl J. Brock ment, “I have been using Snap-on 
tools since 1929 .. . in our exacting 
work of over-hauling air-craft engines 
quickly and efficiently, there can be 
no excuses. We use highly skilled 
mechanics, the best materials, and, of 
course, Snap-on tools.” 


Not only in every branch of Ameri- 
ca’s gigantic aviation industry, but in C. E. Brodley 
every industry where fine tools contribute to Pro- 
duction-for-Victory, Snap-on tools are helping beat 
the promise! 

SNAP-ON TOOLS CORPORATION 


8060-B 28th Avenue, Kenosha, Wisconsin 


| Studios on the Battlefield 


(Continued from page 113) 


officers’ uniforms, minus all insignia except 

an identifying brassard. But in action they 
share the dangers of both officers and en- 
listed men. It is remarkable that only a 
few have been on the casualty lists. 

Five newsreel companies—Fox Movie- 
tone, Pathe, Paramount, Hearst's “News of 
the Day,” and Universal—comprise the 
Newsreel War Pool. Each has two camera- 
men on the fronts of the world, with others 
available if and when Washington opens 
new pool areas. 

All newsreel and still-picture films are 
subject to stiff censorship regulations, the 
authorities here and abroad keeping a sharp 
eye out for anything that might give aid 
or comfort to the enemy. The usual pro- 
cedure in the case of stills is for censorship 
to begin with the military or naval com- 
mander in the field, thence to the fleet or 
zone commander and then to Washington. 
Newsreels generally are sent directly to 
Washington for review. 

Hitler may have been the first to employ 
films as a weapon of war, but our own 
military leaders have made up for lost time. 
Special training schools have been estab- 
lished to prepare cameramen and photogra- 
phers for the fighting fronts. 

One of the most ambitious Army projects 
has been the establishment under the Signal 
Corps of new self-contained, mobile photo 
assignment units, with cameramen, pho- 
tographers, laboratory men, and assistants 
equipped to record front-line action. From 
their welded platform atop an Army carry- 
all cameramen, protected by the Tommy 
gun of their driver, grind out scenes of 
battle of utmost importance to the mili- 
tary leaders—-and of absorbing interest to 
the public when permitted by the censors 
to supplement the films in the war pools. 

The Navy, too, has realized the benefits 
derived from newsreels and photographs of 
actual combat. Some of the most striking 
pictures to come out of the war zones are 
the work of Navy lensmen. To expedite the 
training of naval cameramen, the newsreel 
companies have opened their doors to Navy 
men, sharing with them their professional 
secrets and experience. The classes are held 
at race tracks and fires, ship launchings 
and weddings. The idea is to give the Navy 
men practical experience by having them 
accompany a professional cameraman on 
regular news assignments and film the same 
events that he does. The newsreel pro- 
ducer compares the films and sends a 
critique to the Navy Department. 
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SUMMER STARTING THIS WINTER 


ot Dube Your Money Back 


@ Motorists, here’s the good news 
you've been waiting for—guaranteed 
winter starting. 

No more grind, grind, grind to drain 
your battery and waste gasoline. Ca- 
site guarantees you summer starting 
all winter long or Double- Your-Money- 


Back. 


Just add Casite to your winter grade 
oil and then watch your engine leap 
to life at the touch of the starter but- 
ton—in coldest weather. 


Most good service stations or ga- 
rages have Casite. A pint is sufficient 
for most cars—and costs only 65c. 


THE CASITE CORPORATION © HASTINGS, MICH. 





HERE'S PROOF 
Pittsburgh Testing lob 
Orotory tested o bad- 
ly sludged motor ot 
zero without Casite. 
Motor foiled to stort 
seven out of eight 
times. After adding 
Casite, some motor 
storted promptly 


We Guarantee* 


that any motor capable of being 
started in a warm room will start in 
the coldest weather with Casite in 
the crankcase. 

*Subject to these simple conditions: 


If the crankcase capacity of your motor 
is six quarts, or less, you ore to put 
one pint of Casite in the oil and add 
o pint at the end of each 1000 miles 
driven. Maximum refund amount for fail- 
ure to start will be $1.30, which is twice 
the nationally advertised price of Casite, 
65c¢ per pint. 


if the crankcase capacity is more than 
six quarts, you are to put two pints of 
Casite in the oil and add a pint ot the 
end of each 1000 miles driven, unless 
you change oil, in which cose add two 
pints. In this case, maximum refund amount 
will be $2.60, which is twice the nationally 
odvertised price of two pints of Casite. 


. anvil 
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HOW TO CHOOSE 
A GLUE 


Don't think that there is any one glue that does 
all gluing jobs. Here are two simple rules to follow. 


RULE 1 | USE CASEIN GLUE: For all interior 


or protected construction—furniture, cabinets, toys, 
laminated trusses and beams, interior wall panels 
and all types of “odd jobs”. 


REASON: Casein Glue (CASCO) is easier, more fool- 
proof to use than resin. CASCO is “self-bonding,” 
needs only moderate, not extreme pressure. Has 
“filling action” on poorly fitted joints. Highly 
water-resistant, withstands any interior conditions 
except extreme —- or mold. Used at any 
temperature (above freezing). 


RULE 2 | USE RESIN GLUE: Where a water- 


— moldproof or stainfree glue is required— 
oats, outdoor furniture, screens, in damp base- 
ments, on thin veneers, etc. 


REASON: Resin Glue (CASCAMITE) is completely wa- 

terproof, moldproof, stainfree. (Resin glue requires 

well-fitted joints, smooth wood surfaces, positive 
clamp pressure and workroom 
temperature of at least 70°F.) 


CASCO Powdered Casein Glue 
Meets Army, Navy and Federal 
casein glue specifications. Highly 
water-resistant. Cold water mix. 
10¢ to 65¢ at hardware stores. 


CASCAMITE Powdered Resin Glue 
Meets Army and Navy specifica- 
tions for life floats, truck bodies, 
other field equipment. Mixes in- 
stantly in cold water. 10¢ to 85¢ 
at hardware stores. 


FRE GLUING GUIDE AND 
PROJECT BOOKLETS 


CASEIN COMPANY OF AMERICA, Dept. ps.343 
350 Madison Avenue, New York, N. Y. > 


Send me the literature checked. 

0 “GLUING GUIDE”. Complete directions for both glues. 
Over 80 home workshop jobs. 

‘= “CASCO PROJECTS”. Describes 24 furniture projects 
by famous American designers. How to get free plans. 

r) “CASCAMITE WATER PROJECTS”. Describes 12 new 
boat and water projects by Wm, F, Crosby, How to get 
free plans. 
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Why Our Tanks Are Best 


(Continued from page 125) 


| model, called a combat car, weighed a ton 


less and had a single turret. Both models 
were armed with .50 caliber and .30 caliber 
machine guns. 

Our Ordnance officers were convinced 
that the M2A3 was the best light tank in 
the world. Events soon proved that they 
were right. In the spring of 1938 the 
German Army—by then the acknowledged 
leader in mechanization—invaded Austria 
without having to do any fighting. Mechani- 
cal failures on the road made casualties of 
seven percent of its tanks. A few weeks 
later our Mechanized Cavalry Brigade 
marched 700 miles over hilly and blistering- 
hot Southern roads in four days. Eighty- 
six combat cars started the march, and 86 
finished it under their own power. 

The M2A3, built at the Rock Island Ar- 
senal, was the first modern fighting vehicle 
issued to the Army. The more heavily 
armored M2A4, produced in quantity by 
the American Car and Foundry Company, 
soon superseded it as the standard tank of 
its class. The much-improved M-3 light 
tank, armed with a 37-mm. gun and ma- 
chine guns—now being built in large num- 
bers—-is its direct descendant. 

In 1938 Congress authorized the building 
of 18 medium tanks—enough to equip an 
entire tank company! The Ordnance De- 
partment was ready with plans and speci- 
fications for the 18-ton, 32-miles-per-hour 
Medium M-2, armed with a 37-mm. gun. 
From it were developed the M2A1's, a num- 
ber of which were issued to troops in 1940. 
Reports from American observers at the 
Battle of France emphasized the need for 
more heavily armed tanks. When Congress 


| appropriated funds for the building of what 


then seemed a large number of medium 
tanks, it was decided to design a new model 
with a 75-mm. gun in a side turret in addi- 
tion to the 37-mm. in the upper turret. Be- 
cause of the experience gained during the 
long development period, designing the 
Medium M-3 took only a few months and 
early in the spring of 1941 production was 
started by the American Locomotive and 
Baldwin Locomotive companies and the 
Chrysler Corporation. 

In the African battles before our in- 
vasion the M-3 proved itself to be by far 
the best tank on the desert. But that didn’t 
satisfy our Ordnance tank experts. They 
wanted to give our Armored Force an even 
better medium tank, and they did it by 
designing the Medium M-4. 

(Continued on page 220) 
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KEEP ‘EM 
SLUGGING 





ASK the men of the army and navy maintenance forces . . . ask the men on 
America’s fastest production lines . . . they'll tell you a most familiar trademark 
today is “ATLAS.” They see it on Atlas Lathes, Drill Presses, Milling Machines, 
and Shapers. They see it everywhere behind the lines because Atlas Tools are in 
great demand and Atlas production has won the coveted Army-Navy “E” Award. 
As a potential Atlas buyer you can be glad Atlas is producing “fighting tools.” 
It means the Atlas equipment you want after the war is prov- 

ing its precision and rugged strength in the toughest test of \" 

the ages. Atlas Press Co., 355 N. Pitcher St., Kalamazoo, Mich. 


‘lease mention Porputar Science MONTHLY when writing to advertisers. 











} 


SOME DAY... 


ask the - vi 


boys from the Aleutians! 


HE storm-swept roadsteads of the Aleu- 

tians were never made for “happy land- 
ings”. No placid harbors here, no capacious 
wharves or rippling beaches! So, crashing 
through gale-lashed breakers, the dories, 
skiffs and work boats go . . . landing on 
craggy coastlines . . . handling ton-by-ton the 
precious cargoes of men and materials, food 
and supplies, that must be safely ferried 
from ships to shore. 


or 


It’s a “destruction test” for small boats — 
and for hundreds of rugged Evinrudes that 
help drive them. At many a tough spot, a 
few short weeks is long life for battered 
boats .. . but salvaged motors drive on and 
on... peacetime products proving their 
stamina in grim and relentless wartime service. 
Today, new Evinrudes are being built for only one 
purpose .../0 help win the war. When that need 
is past... and you're thinking of buying a new 
motor again... just “ask the boys from the Aleutians” 
— and from many another front! Ask them what 
they learned about motors, out there where the 
. going really gets tough! 


EVINRUDE MOTORS 
5010 North 27th Street 
Milwaukee, Wisconsin 


Evinrade Motors of Canada, 
Peterboro, Canada 


EVINRUDE 


OUTBOARD MOTORS 


% Every Wor Bond you buy helps speed 
America’s Victory. Then, good fishing to you! 
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Why Our Tanks Are Best 


(Continued from page 218) 


Captured German, Italian, and Japanese 
tanks have been subjected to every conceiv- 
able practical and engineering test by our 
Ordnance officers. These tests have con- 
firmed the strong battlefield evidence that 
they aren't nearly as good as ours. 

One of the reasons is that, type for type, 
ours have thicker and better armor than 
The German light 


tanks, with armor only 7/10 inch thick, 


| give the crews so little protection that they 


no longer are used for serious combat. 
The Nazi designers made the same fatal 
mistake with their Mark IV medium tank. 
Its original 114-inch-thick body armor has 
been strengthened at especially vulnerable 
spots by bolting one-inch-thick plates over 


| it, but these reinforcements aren't nearly so 


strong as solid plates would be. 

The exceptionally high quality of Ameri- 
can tank armor is the result of many years 
of experimental and development work in 
Government arsenals. Rolled face-hardened 
plate, which keeps out the bullets of high- 
powered machine guns, is used on light ve- 
hicles. Rolled homogeneous plate, which 
absorbs the terrific shock of large-caliber 
projectiles and also affords sure protection 
against machine-gun fire, is used on some 
of our heavier tanks. Tank plates now are 
welded together instead of being riveted. 
The use of cast armor is increasing. It can 
be cast into curved and sloping plates 
which deflect many projectiles. Our new 
M-4 medium tank has a cast-armor body. 

Another, and very important, reason for 
our tanks’ superiority is that, ton for ton, 
their light and compact airplane-type radial 
air-cooled engines are about twice as pow- 
erful as the engines of most European-built 
tanks. The ratio of engine power to vehicle 
weight of World War I tanks was about 
six horsepower per ton; in our modern 
tanks it is about 18 horsepower per ton. 
This high power-to-weight ratio makes 
them faster than opposing tanks and en- 
ables them to maintain speeds of from 10 
to 20 miles per hour in sand or mud and on 
steep slopes and over obstacles. Speed is 
almost as good protection as armor—the 
faster a tank moves the fewer shots hostile 
tanks and antitank guns can get at it after 
it comes within their effective range. 

Synchro-mesh transmissions now are used 
on most of our tanks, but several types of 
electrical and hydraulic variable-speed 
transmissions are being developed. Future 
use of one of them would eliminate the 
clutch. Our controlled-differential steering 
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system is better than the steering system 
used on any foreign tank. The articulating- 
bogie suspension—the development of one 
of Christie’s many tank inventions—is both 
simple and reliable, and its efficiency in 
cushioning road shocks is higher than that 
of other systems. Our rubber-block tracks 
are beyond argument the world’s best. 
Other armies’ tank tracks may last for a 
few hundred miles; ours last for thousands. 

The medium tank has become the most 
important weapon of mechanized ground 
warfare—both the spearhead and the shield 
of armored might. When our Armored 
Force was organized in the summer of 
1940, it had twice as many light as medium 
tanks; now the proportion is three mediums 
to two lights. 

Our new standard medium tank, the M-4, 
now rolling off the production lines of a half 
dozen immense plants, is being built in two 
models. One has a cast-steel hull and tur- 
ret; the other an all-welded hull and a 
cast-steel turret. Its weight is about the 
same as that of the M-3, but since it is 
built closer to the ground it is a more 
difficult target, and its contoured armor is 
hard to hit squarely enough to penetrate. 

Our new 15-ton light tank, heavily ar- 
mored for its weight, fast, and armed with 
a 37-millimeter high-velocity gun mounted 
in a revolving turret, seems definitely su- 
perior to Axis tanks of its class. 

Heaviest of our tanks is the 57-ton model. 
It has a welded body and cast-steel armor, 
and a steel apron to protect its tread mech- 
anism. Its armament consists of a high- 
velocity gun of immense power and a 
37-mm. gun mounted in a heavy revolving 
turret, and a number of machine guns. It 
is remarkably fast for its immense weight, 
and so well designed that it is easily ma- 
neuverable. 

In building tanks with which to equip 
their panzer divisions the Nazis concen- 
trated on quantity rather than on quality. 
They won the early armored battles of the 
war not because they had better tanks than 
the British and French, but because they 
had many more of them at the important 
spots and because they handled them much 
better. The tanks they are using today were 
designed in 1936, and there have been al- 
most no improvements in them since the 
beginning of the war. 

All of our tanks now in production, al- 
though their mechanical features are the 
result of years of steady development, have 
been designed from the lessons of large- 
scale mechanized warfare. Our Army Ord- 
nance tank experts are confident that they 
are the best tanks in the world, but they 
will keep on trying to make them better 
until we have won the war. 


IEN¢ 
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Raiding with the Rangers, cross country scouting, 
front line dispatch riding... those are some of the 
motorcycle jobs that call for red-blooded riders with 
daring and courage, cool heads and resourcefulness, 

In flashy, flexible performance on a dozen battle 
fronts, Indian Motorcycles are backing up these 
riders with all of Indian’s famous power and speed 
and sturdy dependability. The soldier who rides an 
Indian knows there’s no safer motorcycle built. 

And you'll know it, too, when you ride the great 
new Indians that will be yours for good times and 
economical transportation after this war. In thé 
meantime, let your Indian dealer help keep your 
present motorcycle in fighting trim...and ask him 
about his reconditioned “buys”. 


INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 





BUY WAR BONDS NOW 
* * TO BUY AN INDIAN LATER x * 
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Turning the Plowshare into a Sword 


Almost before the echo of cowardly Pear! Harbor bombs 
had died away, Ta-pat-co factories became an active unit 
of our nation’s war industry. 

Ta-pat-co sleeping bags, life preservers and other 
equipment dedicated to safety and comfort for lovers of 
outdoor sports in time of peace, now fulfill the same mis- 
sion for our soldiers in time of war. 

Ta-pat-co Sports equipment has become Ta-pat-co 
FIGHTING equipment—sleeping bags that give soldiers 


warm beds in sub-zero temperatures—parkas that defy 
the cutting blasts of icy winds—life preservers that ride 
the crest of wave-tossed seas—on land, on sea and in the 
air—Ta-pat-co is in the war. 

After victory is won, and the sword is beaten back into 
a plowshare, you will find your favorite Ta-pat-co equip- 
ment at your sporting goods dealer. Keep in touch with 
him. He will be the first to know when Ta-pat-co is again 
available for your outdoor sports enjoyment. 1-S-2 


TA-PAT-CO Oustece Equipment 
American Pad and Textile Company $A GH TING Greenfield, Ohio 


nes: se 


THE OLD TOWN WAY 


Paddle the sparkling waters of a 
sunny lake, rest in the cool pools of 
a shady cove, lost in a world of peace 
and contentment. Let your Old Town 
Canoe be your guide through all the 
woodland waterways. Light and well 
balanced. Quick to respond to the 
softest dip of the paddle. Easy to 
keep and built to last for many years. 


FREE CATALOG ittstrates boats for 
sport, sailboats, and all kinds of canoes, 
yr a and outboards. Write today. 
ress: Old Town Cance Company, 913 
Main Street, Old Town, Maine. ” 
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Highest Approval for 


NEW GLUE! 


\ 


~~ 


U.S. Adopts it for 
Boats and Planes” 


Welds wood to wood in Uncle Sam's boats and 
planes. Holds in salt surf, tropic heat, sub-zero 
stratosphere. Fast acting WELDWOOD is foolproof. 
Add tap water to dry powder, stir—and glue is ready 
for instant use. Cold setting. Perfect for repair jobs. 
At hardware, chain stores, lumber yards—10¢, 25¢, 
50¢. Or send 25¢ with your dealer's name for sample 
can. Supply limited due to Uncle Sam's war needs. 


UNITED STATES PLYWOOD CORPORATION 
World's Largest Producer of Plywood 


Weldwood Glue Dept. 
103 Park Ave., NewYork 
Compare These 


1, Tremendous Strength 

2. Waterproof 

3. Rot and bacteria-proof 

4. Economical 

5. Stain-free 

6. Quick and easy to mix 
“Makes the glue line 

the SAFETY line” 


WELDW4UpD 


WATERPROOF GLUE 
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Typical American Flyer 


(Continued from page 101; 


ment of a featherweight plastic sun helmet, 
with a patent suspension that made one size 
fit almost any man’s head. Moreover, he had 
specialized for the last year in efforts to 
design a satisfactory oxygen mask from 
molded plastic. He knew the problem, and 
would tackle it enthusiastically. He was 
called on the telephone and told that he 
was selected to make the heads, and make 
them quick. 

Lieutenant Randall hurried to Chicago 
with his figures. In 16 working hours, with 
Randall checking the measurements and 
supplying anatomical criticism, Head I was 
completed. In a little more than two weeks, 
working with fanatical zeal, they had com- 
pleted not five but seven heads. These 
weren't art, but they were designers’ data 
of the utmost importance. Cast in plaster 
by technicians at the Field Museum, they 
were in immediate demand. Sets were sup- 
plied not only to all oxygen-mask designers 
but also to the Navy, the Armored Force, 
the Chemical Warfare Service, the R.A.F., 
and the air forces of Canada, Australia, and 
South Africa. 

These plaster heads will be useful in the 
designing of all kinds of aviators’ headgear 

masks, goggles, helmets, or even a one- 
unit combination of all three. But the cru- 
cial point at this time is the fitting of the 
mask, and in this the most important 
measurement is what is called the nasion- 
menton dimension; that is the dimension 
from the root of the nose to the tip of the 
chin. The bony structure of these two parts 
makes it necessary to get a relatively close 
fit in order to make a leakproof mask. Over 
the cheeks there is more leeway, taken up 
by the flexibility of mask and flesh. 

In the 1,871 men measured, the nasion- 
menton varied from a maximum of 145 
millimeters to a minimum of 102 milli- 
meters, giving a span of 43 millimeters to 
be fitted by as few different sizes as pos- 
sible. But three quarters of the individuals 
measured—1,453—-had nasion-mentons of 
122, 123, or 124 millimeters. Head I, the 
grand mean, has this dimension at 123 
millimeters; and the mask which fits him 
will be a pretty good fit on the great ma- 
jority of the men concerned. 

Heads II and III present an optical illu- 
sion. Though they don’t look like it, they 
have the same nasion-menton as Head I. 
But Head II, the hatchet-faced boy, is a 
composite of the minimum values (that is, 
the smallest measurements) found in the 


(Continued on page 224) 
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SHOW WHY 
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WILLIAMS’ TOOL 
DATA SHEETS 


®@ Designed primarily to help mechanics and 
production men engaged in war work, each 
sheet provides factual information on a specific 
subject. They are punched to fit a standard 
3-ring binder and will be mailed flat. Subjects 
covered to date are listed below. Merely fill in 
and mail the coupon after circling or checking 
the numbers indicating the subjects you desire, 
5. Data on “Vulcan” 
Lathe Dogs 
6. Data on “Vulcan” 
Chain Pipe Vises. 
7. Data on Williams’ 
Turning-Tools. 


8. Data on Williams’ 
“Superior Wrenches, 


“Supersockets.”’ 


1. A! haracteristics of W illiams’ 
‘Superior’ Wrenches. 
2. Data on Williams’ 
Boring Tools. 
3. Data on “Vulcan” 
Chain Pipe Tongs. 
4. Data on Williams’ 
“Supersocket"’ Wrenches. 
9. Saving Time with Williams’ * 


MAIL THIS COUPON 


J. H. Williams & Co., Dept. §$-343, Buffalo, N.Y. 
Please send Data Sheets circled below: 


a 2 3 a 5 6 7 8 9 
Name 


Address 








City 
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How to polish 
metal with cloth! 


@Aloxite Brand Aluminum Oxide 
Cloth is excellent for producing a 
polished surface on metal objects 
and for removing small amounts 
of metal in fitting parts. Small flat 
work, for instance, is rubbed over 
the cloth, laid on a flat table, as 
illustrated. In addition to polish- 
ing metal, Aloxite Brand Cloth 
can be used for the removal of 
rust or for cleaning prior to sol- 
dering. 





Polishing a giant 
crankshaft 


@ This skilled craftsman is hand 
polishing the throws of a giant 
crankshaft with the same high 
quality Aloxite Brand Cloth that 
is sold for use in your own shop. 
Send us 10¢ for helpful 95 page 
illustrated manual on home crafts- 
manship, and we'll include a sou- 
venir sharpening stone. 


See your bardware dealer 
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CARBORUNDUM 

Mm reooucss | 

¥ 
THE CARBORUNDUM COMPANY 
Niagara Falls, N. Y. 


(Carborundum and Aloxite are registered trade-marks of 
and indicate manufacture by The Carborundum Company) 
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Typical American Flyer 
(Continued from page 223) 


1,453 individuals in the 122, 123, and 124- 
millimeter group. Head III, the one which 
looks like a Roman emperor or a big Slav, 


| is composed of the biggest measurements 


found in the same group. These two will 
be important when it comes to fitting hel- 
mets, hat size varying from 6% to 75. 
From the mask standpoint, Heads IV and 
V are next in importance to Head I. They 
represent, respectively, the average values 


| found in the lower 15 millimeter of nasion- 


menton dimensions and those found in the 


| upper 16 millimeter. They represent only a 


relatively small number of flyers, but in- 
clude the longer and shorter thirds of the 
measurement scale. It is possible that a 
practical mask may be made in just these 
three sizes. 

Heads VI and VII are the out-sizes. Each 
is a composite of the 16 faces falling in top 
and bottom measurements. Roughly, they 
are the long and short one percent. 

These heads are only a beginning in what 
Randall and Borkland see as the new art 
of “human engineering.” Today they are 
working in a new frenzy, developing means 
of properly jointing and reproducing three 
models they have made of composite body 
sizes of the same 1,871 flyers. These may 
have great importance, as warplanes attain 
still greater refinements of space-saving. 

For instance, how large should a turret 
be in a bomber? Every ounce of weight is 
precious. If turrets were built with gun- 
ners as models, that might lead to great 
error and disaster. For it seems that gun- 
ners are smaller than flying cadets. But if 
a gunner is put out of action, it may well 
fall upon the navigator, bombardier, or 
copilot to take over the gun. 

When pursuit planes dive at 725 miles an 
hour, the limit of a pilot’s physical abilities 
are very nearly reached. No detail which 


| may increase the flyer’s comfort or contrib- 


ute in any way to his efficiency can be 
overlooked. Up to now cockpits have been 
built in accord with general notions of the 
size and proportions of the men who use 
them. With the Randall-Borkland figures 
as guides, it will be possible not only to 
have mass production of planes, but also to 
have their fittings practically tailor-made 
for the pilot. 





Subscribers in the armed services who notify 
us of change of address are requested to 
give us the key symbols appearing on the 
wrapper in which the magazine is received. 
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DELIA ttsrary 


Over 300 Selected Outstanding Projects with all 
necessary photographs and working drawings 
segregated and typed into 9 convenient volumes 


FREE = Extra ja Oikt 


With every order for 
the Delta Project Li- 
brary we include a 
Free copyof “How to 
Make Money with 
Delta Tools”. Ex- 
tremely valuable. 
Gives numerous ex- 
amples of successful 
money-making plans. 








we! 


—T GARDEN FURNITURES OT ot 


——— : 
One of the greatest project library values iris. 
ever offered—over 300 “cream of the crop” TOYS AND 6 : 
selections from rast issues of the Deltagram ‘ty 
—segregated in 9 convenient books, with each book devoted “LaF 
toa specite type of project. No more searching through doz- 


rare } 





books to find the exact project you want. Phesearaphe, FURNITURE DEsicnS] 
it rae 


ens o 
working drawings and complete directions on each 

Every item shop-tested. In addition. you get the valuab “ Practical Finishing 
Methods”—a gold mine of information on latest finishing methods. Examine 
this te | value on our “no-risk” offer. Mail the coupon below TODAY. 


21 Levely Lamps—popu- Novelties—here you have of all kinds of small 
lar, pleasing designs for the latest designs, all in one interesting useful things 
lamps of all kinds. Shows convenient book at one-tenth the beginner can make. 
how to wire and connect. the price usually charged Parents are usually de- 
Many modern designs. for this number of plans. lighted with the things in 
19 Charming Chairs—sim- Toys, Games, Playground this book. 

plified, easily followed ine Equipment—ideas and de- 40 Fine Tables—Tables are 
ee: ang clear photographs signs that have started always the finest projects 
show how to make chairs of many men on a small but for the shop. Here you have 
all kinds. highly profitable sideline a collection of the best in 
One Evening Projects—a business. design and construction. 
collection of dandy novel- Furniture Designs — Small Furniture Designs 
ties—easy to build projects Desks, beds, wardrobes, —Footstools, magazine 
that “look like a million larger pieces of fine furni- racks, sewing cabinets, mir- 
but take a minimum of time ture. Many original designs ror frames are but a few of 
to build are contained in this book. the better pi shown in 
Garden Furniture and Noveities—An assortment this new book. 


ee ’ 

S Practical Finishing Methods’ 

zhe book that every shopman has been waiting 

for. Tells in simple easily followed instructions 

how to do every possible finishing operation—how to prepare the 

work—how to stain—fill_varnish—lacquer, etc. Shows proper use 

of spray gun and brush. Tells how to mix your own low cost mate- 

Trials. silk screen process—how to finish metal—make decotations. 

In fact, it's a — on every practical finishing operation 
giving secret methods developed over many years. 


Examine This Library at our risk! 
You can inspect the Delta Libraty "sug pei ta MANUFACTURING COMPANY 1 


fill out and mail coupon today. } ene eae presen 
When the complete library, plus | Gentlemen: I enclose $2 for which please send me 


:, SE OS 
T the FREE extra gift book arrives, Pre cite ey Toet Library, Postpaid. plus 
rift Book. It is understood that if I am not 
ins L y+ Fiyou ar inspect it thoroughly. ! fully satisfied—I can return the library and you will 
‘ou aren't fully satisfied in every | refund every penny I paid, including return postage. 
ay—you can return the ubeorr— 


\ / Iw 
h SVOME. cescceeeeseseeeseses 
MI LWAU KEE sod ge? pena ly) | - 2 pre 
promptly refunded —without ques- aA a 


tion. The Delta Mfg. Co.,682CE. 
Vienna Ave., Milwaukee, Wis. an aw ew ew awa aware 
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| Don’t Like 
to Crow, 
but... 


. +» with Tools So Scarce, 


I’m Glad My Saws 
Are ATKINS! 


Yes, the owner of quality saws like 
Atkins has every right to congratu- 
late himself. Given reasonable 
care, his Atkins Saws will serve him 
faithfully for the duration—and a 
good many years after. Accurate, 
effortless cutting . . . less filing to 
keep the tough teeth keen... 
these are the rewards of choosing 
the famous “Silver Steel” brand. 





REMEMBER — wherever a priority is re- 
quired, it's just as easy to get one for 
the best grade as for ordinary sows 











Send 10¢ Coin for How-To-Do-lt Book 


E. C. ATKINS AND COMPANY 


428 S. Illinois St. + Indianapolis, Indiana 


it. SAWS 
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New Home and Workshop Index 


FINDING that elusive article you 
“remember seeing” is easy when you 
have a copy of the new Home and 
Workshop Index at your finger tips. 
It lists all articles on home building, 
chemistry, craftwork, model making, 
woodworking, house repairs, radio, 
automobiles, and new shop ideas that 
have appeared in POPULAR SCIENCE 
from January, 1942, to February, 
1943—all listed alphabetically and 
cross-indexed for ready reference. To 
obtain your copy, send a dime to 
Popular Science Home And Workshop 
Index, 353 Fourth Avenue, New York, 
N. Y., enclosing a stamped, self-ad- 
dressed No. 10 (legal size) envelope. 
Also available are a few copies of the 
1941 index. Send 20 cents if you want 
both indexes. 











Drilling Screw Holes in Wood 


TO SET a number of screws of the same 
size into soft wood, take a longer screw of 
similar diameter, cut off the head, and 
clamp the shank in a twist drill. Run it 
through a thin piece of wood to serve as a 
depth gauge; then drill the required holes, 
turning the screw backwards to pull it out. 
To drive the screws quickly, use 4 ratchet 
screw driver.—A. C. SYDELL. 


Rubber Cap Used on Hammer 


IN SHEET-METAL work, scars and scratch- 
es from hammering may be prevented by 
slipping a rubber grommet from a Ford 
shock absorber over the peen of the ham- 
mer to act as a cushion, as shown below. 
A little oil on the peen and a pinhole in the 
grommet to let the air out will facilitate 
fitting the cap.—_-W. C. HENRY, JR. 
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More fire power to ’em! 


technical skills in our organization made 


Our fighting men are showing the world 
the stuff of which America is made. 
It's our job to back them with arms 
worthy of their skill and courage. So, for 
over a year, huge quantities of Savage- 
built Browning aircraft machine guns, 
Thompson submachine guns, and military 
rifles have moved in a steady stream to 
our forces on world-wide battle fronts. 
We're glad that the orms experience and 


it possivle to get large quantities of mili- 
tary equipment into production quickly. 
Savage Arms Corporation, Utica, N. Y. 

It was because of 

high achievement 
_ in production of 
War wquipment that the Army-Navy Pro- 
duction Award was bestowed on the Utica 
Plant of the Savage Arms Corporation. 
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WHY YOU 
SHOULD 
——~ KEEP 


SMOOTH-ON 


HANDY 


hard 

for you to 
leaking 
boilers, pip- 
ing and automobile parts. But, 
you can repair household and 
quickly 





In wartime it’s 
olten impossible 
cracked or 
radiators, 


replace 
furnaces, 


auto equipment 
easily . . lastingly with 
SMOOTH-ON No. 1 This 
repair ce- 
more 


Inany-purpose iron 
ment has been used for 
than forty-five 
sional repair men to fix cracks 
leaks and loose parts They keep 
SMOOTH-ON handy . just 


ready for 


vears by protes- 





as vou should do . 
emergencies that may ome at 


anv time 


EASY TO USE 
nvone can make lasting re- 
SMOOTH-ON. All 
SMOOTH-ON 
apply 


ho sper ial 


SMOOTH-ON | 


Stops Leaks air with 
do is mix 
a little water and 
No heat 
tools, are required and vou don't 
dismantle any parts 


like putty. 


have to 


A FEW CENTS WORTH 


= 
] SAVES MANY DOLLARS 
| \ few cents worth of SMOOTH- 


many hard 
Unused 


ON will save you 
earned dollars 
SVIQOTH-ON does not deteri 
You can keep it handy 


vears 


Tightens Leese Loose i 


Buy SMOOTH orate 
nl z iv 


i th 

s. For your 
tectior 

genuine SMOOTH. 


40-Page Repair Handbook chock full of 
practical repair hints that will help you to 
keep household, car, and s! equipment 
im good condition and enable you to re- 
pair what you can't replace. Your copy 
sent free on request. 


MAIL THE COUPON 


\ 
Fee eee eee eee eee eee eee ee 


Smooth-On Manufacturing Co., Dept. 58 
570 Communipaw Ave., 
Jersey City, MN. J. 


Ring on Pliers Proves Handy 


SOLDER or braze a ring large enough for 
the little finger inside the handle of a pair 
of pliers, and you will find it easier to pick 
up small parts quickly. Welders particular- 
ly will find that such a ring on a pair of 
ordinary tongs facilitates safe handling of 
hot objects.—-W. C. H. 


Chimney Cap Turns with Wind 


A HOMEMADE revolving cap on a stove- 
pipe chimney will not only eliminate down 
drafts, but will make it draw better at all 
times. The cap can be made from an empty 
oil can as shown below—a 1-gal. can for a 
5” chimney or smaller, a 2-gal. can for a 
6", 7”, or 8” chimney. 

Cut out the top of the can completely. 
Then make a U-shaped opening in one wide 
side, as shown in the drawing. Out of the 
piece removed, cut a vane and bend up % 
of the bottom edge to form a flange. Rivet 
this to the body so that the vane overhangs 
the open end by about 3”. Support the 
finished cap on a nail from the inside to find 
its balancing point, and punch a hole there. 

Fold two pieces of tin plate to make 
triple-thickness strips %” by 10”. After 
bending them as shown, rivet or bolt both 
to the top of the chimney. Mount the cap 
with two washers and a nail, bending the 
latter over at the bottom. Give the finished 
cap two coats of paint.—U. SCHLITZ, 
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WATCH .« « « « 


MIDWEST. 


AFTER THE WAR IS WON * * * 
FOR SENSATIONAL ADVANCEMENTS 
AND FEATURES SUCH AS - - - 








MIDWEST 
SENSATION IN 
1942—BUT WAIT 
=| TILL YOU SEE THE 
: MIDWEST OF 
OUR ENTIRE PRODUCTION FACILITIES TOMORROW 
ARE NOW DEVOTED TO MANUFACTURING 
RADIO EQUIPMENT FOR OUR ARMED FORCES 


BUT ...WHEN VICTORY IS WON 





FREE 


FORA ki 
LIMITED G7 
WILL BE JUST AS POPULAR AS EVER| IME ONLY 


Glory” Calendar in full colors 
Yes, Sir. Thousands upon thousands of people all over the je free if you send 10 
U. S. were buying super powerful Midwest Radios direct | cents for a U. S. War Savings 
f fact til “Pearl Harbor” and if th | Stamp. Just send a dime or 10¢ 
rom our factory unti earl Harbor” and if the many letters | in postage stamps and your 
we are still receiving every day is an indication, the direct-to- | Calendar and War Savings 


user-plan will be more popular than ever after the War is won. | 5*#™P will be sent promptly. 


MIDWEST RADIO CORPORATION 


CINCINNATI. OHIO 
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HILLED 
JOINTS 


NO MIXING 
OR HEATING 
with 


FRANKLIN 
/Liquidy ide GLUE 


Stronger than 
wood itself - 


Genuine hide glue in liquid, ready-to-use 
form. No waste from evaporation, souring 
or hardening. Favorite of furniture factories 


and fine craftsmen everywhere. 


— KS 
p wom" 
(ever? ot 


ee 
we 


ASK YOUR 
HARDWARE DEALER 


for Franklin Glue or send 25¢ for 
Vg-pint (Regularly 30 


THE FRANKLIN GLUE CO. 
1143 Cleveland Ave., Columbus, O. 


with IDEAL Lawnmower Sharpener 
NO | NEEDED! 


sreater opportu ' T With few 
wr ‘ t ve i 
old vers 

ever. Sharpening 


m tes Usual charge 
Sito$1 50 for e' ery 
Customers t 
friends Re mem*t 
EXPERIENCE 

SARY 

Send for FREE PLAN 
FREE 24-page Plan Boo 
how to get plenty of bs 

ip shop’ in your VT 
garage Profits for either part or full 
time. START NOW when demand for 
SERVICE t ir 


is greates years 


THE FATE-ROOT-HEATH COMPANY 


2343 BELL STREET @ PLYMOUTH, OHIO 





Mechanically Guclined Men 
HOME APPLIANCE 
REPAIRING 


J 
America’s War Made Industry 
Restriction of manufacturing has meant that the men wh» 
know Home Appliance Repairing—fixing re psgerehers vacuum 
washing machines. motors, welding. nix 
are reaping a steady. daily stream 
building for themselves a permanent profitable busine ss 


No Previous Experience Needed 
The ability to hold and use a tool plus an ambition to make 
money is all that you need to become a successful Repair 
Shop Owner 
Full Time or Spare Time 


Work as many hours as you want. $5.00—$6.00 an hour often 


nade 
New Course Tells All 

Our new course on Home Appliance Repairing profuse]; 

ustrated shows you in simple. easy to understand language 
how to make all repairs. build tools you need and how to get 
yusiness to come to you. Price of course is so low that your 
savings On your own household repairs will quickly pay for it 
Send today for complete FREE literature on how you too can 


get started 
CHRISTY SUPPLY CO., 
2835 N. Central Ave., Dept. D-201, 
BIG MONEY BUILDING ME4D°S 


New Portable OUTBOARD 


— BOAT 


IN A FEW DAYS AT HOME! 
Build this light 3 Ib. tough, durabic, seaworthy 


Portable yt Ki-Yak! Pahe it ar 
atric ‘ € 


car. Saf deper trouble 


Chicago 


e-sail models from 20 Ibs 
Yak! Writefor PREF 
15 S$. Market ee Scns. 0-33 


MEAD GLIDERS, Chicago, 


) AC & DC GENERATORS 


& power plants. 350 to 15.000 watts 
self and separately excited. Avail- 
able for all standard voltages 
2 & 3 wire single phase, 3 phase 
t wire Special frequencies, 25 
30, 50 and 120. Also rotary con- 
verters, frequency changers 


Katolight, 52 Elm St., Mankato, Minn., U.S.A. 


FREE BOOK—On Health 


To Colon—Chronic Sufferers 


Do you suffer pain, torture and broken health of neglected 
Piles, Fistula or related rectal and colon ailments? Write 
today for 122-page FREE BOOK. Learn facts. The Me- 
Cleary Clinic, 371 Elms Blvd., Excelsior Springs, Missouri. 


ONAN ELECTRIC PLANTS 


ALTERNATING AND DIRECT CURRENT 
Used by U. 8S. ARMY, NAVY, and 
MARINES on all World Fronts for 
HOSPITALS, COMMUNICATION, 
LIGHTING and EMERGENCY 

ELECTRIC POWER. 
MANY MODELS from 350 to 35,000 

fat 


atts. 
Any Voltage—Any Frequency— 
4A. C. or D. C 
Write for Details 
ONAN & SONS 


dD. W. 
1497 Royaiston Ave., Minneapolis. Minn 
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YOUR NEW 





2 - 
BUY WAR BONDS NOW 

and be all set to get 

a new Harley-Davidson 

when peace comes. 











On far-flung battle fronts, Harley-David- 
son Motorcycles are proving their rug- 
ged dependability. Out of today’s great 
wartime experiences will come still bet- 
ter Harley-Davidsons for red blooded 
Americans to ride when Victory is won! 


HARLEY-DAVIDSON MOTOR COMPANY 
Department PS MILWAUKEE, WISCONSIN 


HARLEY-DAVIDSON 


MOTORCYCLES 





BUILD THE BIGGEST $1.00 PLANE IN U.S. 


New, ee 7-Ft. Super CONDOR Soaring Glider 


longer +) me ore Ay 5 a construction stmptiaes. $}- oo 
Kit VE-5019, only 


Stronger 
Easier than ever to 


Send 5c for new 
No. 40 wire 


4-Fr. Cleveland Eaglet 
New atre mger construction Unueseliy 
oe a se ondary type e glide 
er «Bab Bowlus’’. Eas ily 


pale" We's018 on SOc Be Sure to Build These Six New Big 3-foot Famous War Models 


la, 
o Kit T74—Messerschmitt ME-109; Kit T76— 
Bell Airacobra P-39:; Kit T77—Curtiss P-40 , 
5 ryertewk’: Sit 7es—F-26 “Lightning”: Ki Sgt 
7 awker urri- 
cane’ Kit T91—P-51 Each Only $]. 50 ie 


““Mustang”’ 
CLEVELAND ‘MODEL & SUPPLY CO., iC. 4508626 Lorain Ave., Cleveland, Ohle 


if your dealer can’t supply you, order 
direct. Enclose 15¢ extra on orders for less than $1.00. 


Know Your Arc Welding! |! ‘Qe for Your Copy 


a Bring yourself up-to-date on Arc - Today / Once you look 
Welding methods, procedures, tech- " \ it over you'll want it always 
niques and equipment with this sensa- \ j at your fingertips. Remem- 
tional 1942 manual. Hundreds of pages 
of illustrations and diagrams ‘show 
you how”... . and the text 


tells you in clear. concise, ‘o" 








> 











ber, it can make the best 
operator even better. 


style. For experts and begin- 
ners alike. It'll be worth a 
hundred times its cost to you. 


Today! HOBART Bros, Box P-33 Paes 


© Most Valuable Book on 


5 Days FREE Inspection © weiiing ever pubiiched! 
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DRAFTSMEN 
NEEDED 


Industry is clamoring for 

more draftsmen for the 

fob can’t start until plans are 

drawn. Buildings, airplanes. machines, 

guns, tanks, bridges. all start on the draft- 

ns board so it's no wonder that every good draftsman 
a fine job. Yes, more draftsmen are needed NOW. The 
is Ft and the opportunities for advancement great. 


. . 

Learn at Home in Spare Time 
Begin now to turn spare hours into money. Be a draftsman. 
the connecting link between a mechanic and an engineer 
Enjoy the wonderful opportunities for promotion that exist 
now. No experience or artistic talent is needed. You don't 
have to leave your present job while le learning Use spare time 


American School, Dept. 00346, Drexel Ave at 58th Street, Chicago, Wi. 
Gentlemen Send me FREE information covering special train- 
biects vecked below. No obligation on my part 
Drafting and Design C- Electrical Engineering 
for men and w omen ") Diesel Engineering 
Cost Accounting () High School Course 


for Manufacturing [) Plastics 
Architecture and Building [) Mechanical Engineering 


Automotive Engineering C) Aviation adio 
Business Management C Shipbullding 


ime 


Not everyone‘ 
does as well: 
as Charles— 


7 


“= 


TOOK IN‘217 
in10 DAYS 


WASHING WALLS 


@ Newly 
and better «) 


invented machine washes walls 


es faster n by hand 


10 “y 


‘ 4 
but 


and va , 
sy it is to get into this wor erful “pusis ess 


Easy Payments 


nderiul eppertunition te 
arnings should get st art: 
w 
“Pires SEND FOR FREE 
INFORMATION 


There is No Obligation. 
VON SCHRADER MANUFACTURING CO. 
783 PI., 





Racine, Wis. 


mention Porvut 


the MODERN 


Test-0 Lite . 


TROUBLE SHOOTER 


...LOCATES TROUBLE 
INSTANTLY in electric cir- 
cuits, buses, cut-outs, motors, 
radios, appliances. Tests 
everything electrical trom 
100 to 550 volts. Indicates 
hot of grounded wires. Tells 
AC from DC. For su- 
> perior to ordinary 
clumsy test bulb 


@ Puts “Fincer” On THE 
TROUBLE SPOT -- QUICKLY 


Seves precious time. Indispensable in 
shop ot home. Has patented safety fea- 
Vest pocket size with clip. Life- 
List$1.50 


L.S.BRACH MFG. CORP. 
55 Dickerson St re a 





tures 
time gvorantee. 


OUTLETS 


WANT a permanent busi- 
ness profession of your 
own? Then become a foot 
correctionist. Earnings of 
men and women in this 
greatly needed profession 
run as high as $50.-$100. weekly after a few weeks home training 
—not medical or chiropody—easy terms. no further capital 
needed, no goods to buy. 47th year. Write for free booklet. 


Stephenson System of Foot Correction, 62 Back Bay, Boston, Mass. 


WITTE Log Saws and Engines have 
te war—WITTE is pledged to 
war production until victory is 

attained. After victory, WITTE Log 

Saws and Engines will again be avail- 

to make money for everyone. 

eae! ENGINE WORKS 
Kansas City, Mo. 


* 
Loc SAWS 


WITT and ENGINES 


AMERICA’S ‘BEST KNOWN SHOES Sl 


Douglas Shos= 


DOUGLAS @ SHOE CO.. BROCKTON. mass. AE 


*% WITTE has 
been serving 
America for 73 able 
years 


Beautifully Styled-Low Prices! 


Make your members more conscious of thei membership 
Write for free catalog Shows 300 styles. sterling and gold 
late on sterling Choose a design suitable for your group 

der too small. Quality leader for 44 years. Write today! 


BASTIAN BROS. Dept. 96, Rochester, H. Y. 


Help Kidneys 
If Back Aches 


Do you feel a C you are or suffer from Getting 
Up Nights, Backache, Nervousness, Leg Pains, Dizziness 
Swollen Ankles, Rheumatic Pains, Burning, scanty or 
{frequent passages’? If so, remember that your Kidneys are 
vital to your health and that these symptoms may be due 
to non-organic and non-systemic Kidney and Bladder trou- 
bles-—in such cases Cystex (a physician's prescription) 
usually gives prompt and joyous relief by helping the 
Kidneys flush out poisonous excess acids and wastes. You 
have everything to gain and nothing to lose in trying 
Cystex. An iron-clad guarantee assures a refund of your 
money on return of empty package 


unless fully satisfied. Don’t delay. 
Get Cystex (Siss-tex) from your 
Helps flesh ideers druggist today. Only 35«. 





WILL YOU BE FISHING FOR FUN 
OR FISHING FOR FOOD 


If we should lose this war, it COULD be 
that you'll be fishing for food instead of for 
fun. And it might be food for somebody else. 
Freedom from want, freedom from fear, 
freedom to follow our chosen pursuits — 
these are the things we are all fighting for. 
And these are the things that move men, 
money and management to turn out more 
and more of better fighting equipment. 





It is our business normally to help you 
“fish for fun.” We can’t help you to do so 
now because the Johnson plant, home of 
Sea-Horse Outboard Motors, is given over 
to war work—one hundred percent. “Sea- 
Horse precision” is now applied to war pro- 
ducts. Johnson management and men are 
, working harder at this job than 

any at which they have ever worked 

before. All to the end that none of 

us will ever have to“fish for food,” 
JOHNSON MOTORS 

500 Pershing Rd., Waukegan, Til. 


Johnson Motors of Canada,Peterboro,Can. 
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Magnifying Indicator 
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instruction Book —— \ 
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at we Ee 


Enables you to do 
ee ei difficult calculations instantly without pa- 
— per or pencil—multiplying, proportions, division, extract- 
SPECIAL ing roots, etc. Accurate, white composition face. Has standard 
COMBINATION OFFER A. B. C. D. CI and K scales. 

Slide Rule and Instruction Book; Pocket Calculator for For complete outfit, including slide rule, 28-page illustrated im 
adding and subtracting up to 999.909: 6” Transparent Protractor struction book, carrying case, send 50c (60c Foreign), Mailed Post- 
and cs = radu. yt = 2 soeaten and inches paid. Satisfaction guaranteed or money refunded. (See Special Col 
—~ALL 3 r $i ($1.10 Foreign) Postpaid. bination Offer) Order NOW! 

_HEWIG CO., Box 143-T, Grand Central Annex, New York City 


WORK-SIZE Patterns Speed “Output” tf 


Homecraft- 27 BRAND NEW 


ers! “Home SUBJECTS 
Cabine > You can make th 
Makers”! jeces show in Mustrati ns 


ad 
aaa sai 


c RD vette 


RT oe 
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Popular 


HOME 








No more laborious drudg- 
ery measuring and scaling. 
With these FULL-SIZE 
patterns you mark the 
wood in a jiffy, and the 


absolutely 
oy lay on wood , 
or ¢ c., thre carbon paper’ and 
it's ready to cut. No more slow 
“sealing from squares’’ on jig- 
saw jobs. 


NO EXTRA COST—FULL 
INSTRUCTIONS 


Popular Homecraft WORK-SIZE 
Patterns sell at same 
includes 
ste 


other types. Eac’ 
Bill of } sd and full 
by-step instructions, 
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and do the job FASTER, BET- 
TER! Order by aoclan num- 
bers in coupon 


r= On if order over $2.00 


ae egyoerent. hinted &, piichigan Ave., Chic um. 
Enclosed se send patterns eicled. 
“ 
No. - 8 Price No. 
Nautical C Whatnot > 
co own Sweater Holder 22x34 S00) $f 
51 wo Tier Table - 22x34 500c] 62 
Three Tier W patnee Shelf 22x34 500 
bent | »aerenet 22x34 500 

— ~~ Case 17222 350 

ocktai’ ea ray “+e 
Salt & Pepper nack... + 22134 [00 2 Designs in Weather Vanes. . 
+ wan & it Rockers 

French Colonial Whatnot ..2234 85 Scroll tawed Magazine Rack. 
Jig-Saw Pussie Game Dueck Decoys 

Bird Wall! Bracket 


Wall hack in the 
ji 17223 36¢ Uniaue Vom Outfit 
Wooden 


Two Drawer yon Shalt 
Mirror Wall 

Door Chimes Cas ~ 
Colonial Mirror. 


> 


Cc Mapandete wee eee 
Combination Whatnot lock Movement 
Magazine Kack -_ 17222 35e 172 (Two Sheets) 


Please send me Popular Homecraft for 1 Year PLUS pattern marked. 


OF e2sseree 


DERE. vc cvccccccccscecccccccoccccceccesesceseccececcoccsocoseccooccosooecs eeeeeeese 


seer ac ansanenanananamaemanasunanahananeaamenpanbal 
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to faster vrdeetin 


In the hands of skilled workmen, “Yankee” Fine 
Mechanics’ Tools match the need for 
speed in this year of America’s supreme effort. 
In their very design, these tools are streamlined 
for action. They get things done ... done fast and 
done right. On the production lines of a nation at 
war, they are “Yankee” clippers of vital minutes 
in the battle of production. “Yankee” Tools have 
had a half century's service in the shops and homes 
of America. They ready for their big test 
when war came. they will 
unexcelled 


meet and 


were 
And when war ends, 
needs of peace with 


again serve the 


performance the world over. 


“YANKEE SPIRALS : <p 


ees Cee 
Simple, Compact. Strong. A size for every parPeS®. 


Te 


d mechanics better 
Mfg. Co- , Phila., u.S.A.- 
1880 


make goo 
North Bros- 
Established 


of “Yan kee-Handy 


* Tools 


’ 
mar 
ae also, 


Wo 


Ww ° 2 e rs: ° +4 it ist ! Harold 


slest uP. TO-DATE 
amateurs Jeg 


et pe sted! 


On AETSMAN WOOD SERVICE Co 
"2729 s. » Mary St.. Op 8-31, Chicago, mt. 


DRILL PRESS OWNERS! 


HERE’S 1 TOOL wiTH § DISTINCT USES 


THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


PLANES & SURFACES + PANELS & BEADS $ 50 
ROUTS & GROOVES + RABBETS + TENONS COMPLETE 


Converts ANY drill preset §=STEEL TOP AUXILIARY 


to a time saving. tow cost planer 


is seg baw 
VICTORY eae 


Salk 


Despite more than 800 “% 
increase in production the 
s years, Cushman’s 
y is taxed by Army 
Air Forces and the 
great defense plants to 
speed up the war effort 

a job they are doin¢g—saving countiess steps 
Ten times as fast as w aiking—up to 35 miles 
100 miles per gallon! Most 


And what 
priceless time 
per hour! Cheapest transportation 
onvenient—stop and park anywhere. Earning their service 
stripes by carrying officers and key men for inspection and 
check-up of bases, camps, forts and defense plants—delivering 
orders, mail, prints, repairs, supplies, parts 
Cush ss extended its experimer 
better machine— sturdier able mre 
t severe war needs Sea ugh y a« t tw 
t a high pri rity you are assured an even iner ¢ 
jue when they rain availiable 


tal and research work to per 
nore reliat 


hman - ay serve y af the furat 
service re 
ry 1 need a new copy. see your Cust 
s for a free 


CUSHMAN MOTOR WORKS, oN S-3, Lincoin, Nebr. 


a Grinding Atlachment 


For 8” to 16° Metal Lathes. Build It Yourself. 
t las st &@ precision grinder within your means. You sa 
y nishing our se ~ machined castings. on your own 
«ut RON San dle h nal grinding 
rind 
ps L. liehe scores 
rkshops. ga ma ghee she ops 
astr ated f Tier and price list of supp! 
™ vour lathe 


— Machine & Tool Co., Dept. C- 3. Ya 


Semi- 
Machined 
Castings 
. Mich. Onty $645 





EVERYTHING IN RADIO! 


: FOR REPLACEMENT PARTS AND RADIO BOOKS 
end Your Orders To Allied 
: N E Fs Allied’s Radio Formula & Data Book — 1 Oc 


LLIED RADIO CORP. 
' 833 W. JACKSON BLVD., DEPT. 7-C-3, CHICAGO 


* ALLIED RADIO x 





FOR YOUR CONVENIENCE 


it has been arranged so that you can call 
Western Union from your home and the 
charge for the telegram will appear on your 
next telephone bill. Call from coin box also, 
if you wish, 











paneter, tenoner, etc. Surface finishes 
all types of tough grained and knotty 
surtaces to agate smoothness. Sate! 
Guaranteed harmiess to drill press. 
ands now in use. SOLD ON 
BACK GUARANTEE. Full re- 
fund on 5 day trial. Shipped prepaid 
on recei $7.50—or C.0.0. You 
RISK NOTHING. Free literature. 


BARRON TOOL CO.., INC. 


370 Architects Bidg., Detroit, Mich. 





DRILL PRESS TABLE 


Has 300 #4. in. smooth work 
ing surface Equipped for 
shaper and many other 
Important workshop 

uses -—a 2 om buy at $59 





don’t WORRY 


Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
mits the opening to close, 
yet holds reducible rupture 
securely, comfortably—day 
and night. Thousands report amazing results. 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 
children. Durable, cheap, Sent on trial to prove it. 
Never sold in stores. Beware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results. All correspondence confidential. 


BROOKS COMPANY, 160-B- State St., Marshall, Mich. 





ME rl. 


H. P. Centrifugal Pump Pro- 


GORMON-RUPP C OMPA NY sicct.tz, Sonmon-sure co. 


WITTE DIESEL ENGINE— (Below) 


Selects Another example of how pump- 
‘N ing equipment manufacturers 
| gines for dependable, low-cost 


DIESEL ENGINES ~ ames 


for Dependable, Low Cost Po 


In the many instances where these famous WITTE Diesel 
Engines have been used as power units in connection with 
other manufacturer's pumping equipment, they have al- 
ways added to the dependability, efficiency and long-life, 


low-cost service of the complete equipment. 


Today, WITTE Diesel Engines, as well as WITTE 


Dieselectric Plants, are being produced exclusively 


for 


America’s war effort and are serving freedom’s cause in 
many parts of the world. But certain victory for America 
is ahead, and then these tested and proved power units 


will again be available for all. 


WITTE ENGINE WORKS 
2223 OAKLAND AVENUE, KANSAS CITY, MISSOURI 73 YEARS OF 
LARGEST BUILDER OF SMALL DIESELS RELIABILITY 


AMAZING NEW DISCOVERY FOR 


WOODWORKERS 


MIRACULOUS new discovery in electro-chemistry 
i now Opens up untold possibilities for the home 
craftsman ... Metalized Wood! By an easy, simple 
three-step process, you can now permanently protect 
and artistically beautify any and every wood object with 
a heavy lifetime covering of actual metal. Copperclad 
Ashtrays, Burnished-Gold Cigarette Boxes, Antiqued- 
Bronze Book Ends. Gleaming Silver Airplane and Ship 
Models are but a few examples—every one @ genuine 
work of art, a masterpiece in metal-and-wood you'll be 
proud to show your family, relatives and friends! 


UNLIMITED DECORATIVE POSSIBILITIES 7 
Solid Surfaces, Beautiful Inlay Effects « 


Nothing you've seen or ever tried compares with this! 
By means of an altogether new electrolytic method of 
applying and binding metal to wood, you can achieve 
remarkable results the very first time... A Layer of 
Metal So Strong You Can Machine Buff It If De- 
sired! Rich Burnished Effects, Dull Satin Contrasts, 
Gleaming Silver and Gold Overlays of Initials, Flowered 
Designs, on Fine Filigree Work and Intricate Carving. 


COMPLETE INSTRUCTIONS SENT FREE! 


Here is a fascinating sparetime hobby that can be prof- 
itable as well. Just think! At a cost of a few cents 
you can transform an ordinary box into a Jewel Case 
that would sell in stores for as much as five dollars! So 
why not be first in your neighborhood? Don’t delay! 
WRITE TODAY FOR FREE INSTRUCTIONS! 
WARNER RESEARCH LABORATORIES, Dept. W-5 
215 W. OHIO STREET « CHICAGO, ILLINOIS 


the World 
Better Built 
ee iU-VKS Lower Prices 


Canoes ( ~~ ee y 
$75 
and up 


All popular models, canvas covered. Light, swift, safe, 
strong and durable. Many color corabinations 





Rewhoats 
$48 


and up 
Most complete line ever offered, at real money-saving 


prices 


Outboard 


THOMPSON BOATS HAVE FULL LENGTH 
SPRAY RAILS. KEEP PASSENGERS PER- 
FECTLY DRY AT HIGH SPEEDS 


SEVEN MOST POPULAR 


SAIL BOATS 


ue ll 


These boats are complete, with 

sail, mast and rigging at prices 

quoted above. 
CATALOG —SAVE MONEY -PROMPT SHIPMENT 
Please state the kind of boat you are interested in (112) 


——_—_———+ TWO LARGE FACTORIES <— ————____ 
THOMPSON BROS. BOAT MFG. CO. 
219 Ann St Write to ] 119 Elm St. 
HTIGO, Wis. Either Place CORTLAND, WN. Y. 
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4 Basic 
_ eee 
of all radio 


Radio is more important 
NOW than ever. Thou- OPERATION 
sands will be needed in avi- RECEPTION 
ation, army, navy, and com- 

mercial work. Our latest course 

gives you basic instruction in radio operation 
and reception. Airway Weather Service, Aero- 
nautic Radio, Servicing, Frequency Modulation 


are all covered. 


Complete HOME TRAINING 
in spare fimMe xx,» ow, une 


to master the principles 
of this interesting and profitable profession. Fit yourself , 
for an important part in the tremendous affairs now tak- 
ing place. Help to win this war quicker. Learn all / 
about our plan, send for this bulletin—it's FREE, 


American School, Dept. e346, Drexel at S8th St, Chicago 


American School, Dept. R346, Drexel Ave. at 68th St, ae ~, i. 


Gentlemen: Send me FREF 
subjects checked below. No obligatior 
Radio [) Aviation 
Drafting and Design 
For Men and Women 
— Cost Accounting 
For Manufacturing 
Architecture and Building 
Automotive Engineering 


bulletin covering special training in 
on my part 

Electrical Engineering 
Diese! Engineering 

High School Course 
Shipbuilding 

Mechanical Engineering 
Plastics 

Refrigeration 


Vame 


iddress 


NO 
vou can Destroy 


Your Enemy Quick! 


BEA ONE. MAN BLITZ ! Strike with 
g! Youdon't need 
pe muscles to use ‘Super Ju Jitsu, 
most powerfulof alldefense and attack 
methods, Technique is the deadly 
secret. Brains count—not size, not 
strength, Almost miraculously efficient. 


Gain Self-Confidence 


KNOW how YOU can lick brutes 
twice your size with your bare hands 
only, even when they are ARMED 
gun, knife, club. Get ready now 
for any emergency —protect your loved. , 
ones. Amazing self-study course teaches “Or 2o 7 
you double-quick. No boring exercises needed MIs 
Send for Exciting Details—Free! 
Startling Low Price. Satis- 
or your 
money back. Mailcoupon now. 
(8 ome oom a ae cee a 
@ NELSON CO., 500 Sherman Street 
DEPT. C-503, CHICAGO, ILL. 
Please rusher ne free the hard-hitting de tal lsabout 
= Super Ja Jitsu No obligation on ¥ 


B xame 


‘ ADDRESS ——_____ 





Please 
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No More D ge from C Pipes, 
Water Softeners, Tanks, Walls, Ceilings pa ry By 


A SURE CURE... 


This sensational plastic cork coating prevents 
condensation drip from metal, concrete, 
plaster or composition surfaces. Permanently 
protects metal against rust and corrosion, thus prolonging 
life of pipes, tanks, etc. Forms a moisture-proof, insula- 
tion type coating. Apply with brush, trowel or spray 
Stucco-like finish requires no maintenance and can be 
painted any color. A gallon covers about 30 feet of 1” 
0.D. pipe. Comes in 1, 5 and 55 gallon drums 

Get at Hardware, Plumbing, Mill Supply Dealers or 
send $1.90 for 1 gal. prepaid. Write for Free Handbook. 
J. W. MORTELL CO., 534 Burch St., Kankakee, Ill. 


brick, wood, 





Burn Your 


tone x Joo LectrO Name uy 


r nore ( T valuable tools from thieves and tool 
borrowers! Electro Etcher BURNS your name, 
any de: sign, permanently on tools. instruments, 
dog collars, any metal, Easy! Simple as writ 
Rush order today— 

hese are 

postman 

_ plus few cents postage on delivery 

days~—money back if not delighted. 

her, Sep*. K-603, Strader 


CONSTANTINE’S MANUAL TELLS HOW TO DO IT 

Beginner or expert will find many helpful hints and tips 

on veneering, woodfinishing, cat 

ete. Describes and illustrate 

wood and 980 different items for I 

SAVING PRICES. Inciodes identi catic on pane! and chart 
of over 6 rare woods in natural color. A_ source of 
supply for epee in wood regardless of quantity. 
Send only in stamps or coin, 25¢ refunded or 
credited on “first order so Manual costs you nothing. 
ALBERT CONSTANTINE a SON, Inc. 

793K E. 135th S 


IX~-TIRES 
O-Lo SAVES RUBBER 


Use “plastanoid™ SO-LO to fix cuts, bruises, worn 
spots in tires. SO-LO also mends shoes, raincoats, boots 


ber heath wok, MEND the HOLE for 


OM like butter. Dries 


Twed Ridneve 
Often Bring 
Sleepless Nights 


Doctors say your kidneys contain 15 miles of tiny tubes 
or filters which help to purify the blood and keep you 
healthy. When they get tired and don’t work right in 
the daytime, many people have to get up nights. Don’t 


neglect this condition and lose valuable, restful sleep. 

When disorder of kidney function permits poisonous 
matter to remain in your blood, it may also cause nag- 
ging backache, rheumatic pains, leg pains, loss of pep 
and energy, swelling, puffiness under the eyes, head- 
aches and dizziness, 

Don’t wait! Ask your druggist for Doan’s Pills, used 
successfully by millions for over 40 years. They give hap- 
py relief and will help the 15 miles of kidney tubes flush 
out poisonous waste from your blood, Get Doan’s Pills. 








HEAR A WORLD OF SOUND 
THROUGH THIS TINY MAICO 


? 

Small as a pocket wotch, yet enables hord of 
hearing person to carry on normal conversation 
ot 20 feet—to hear even a whisper with loud 
noises cushioned 

Send nome of relative, friend or your own 
name for a new experience in hearing. No 
obligation. Address Maico Co., Inc., Dept. 40-K, 
2632 Nicollet Avenue, Minneapolis. 


A product of the Maico Company which 
provides 90% of America's precision 
hearing test equipment. Choice of ear 
physicians, hospitals, universities, clin- 
ics, airlines; U. S. Army and Nevy 


MAICO 
Vacuum Tube 
Hearing Aid 


POWERFUL VISION—LONG RANGE 


TELESCOPE -eucca Sc.o0. $2.19 


as 100 yards distant 
Persons who 


Objects 500 way appear 
mile! Telesco sed is less than 1 foot 
higi to the n 1 ey will apwpe 5 
ground 33mm Ss. Handsome cas« 
satisfied return for full refund 


_Vogue Telescope Co., 7759 S. Haisted, Dept. P-414, Chicago. — a 


ir 5S inches high. Scienti 
included! Try for 20 days 




















Be a ‘‘key"’ man. Learn how to send and 
receive messages in code by telegraph and 
radio. Army, Navy and Commerce needs 
thousands of men. Good pay, adventure 
interesting work. Learn at home quickly 
through famous Candler System, Write for 
FREE BOOK 
CANDLER SYSTEM CO. 


Dept. 6-C, Denver, Colo., U. S. A. 


| 
| 





Our modern army rolls up to 
battle in motorized equipment — 
jeeps, trucks, tanks, combat cars of 
every description. To build them, 
and to keep them in service in the 
field takes Tools, millions of them. 

Stanley, “The Tool Box of the 
World”, is supplying a large share 
of this unprecedented demand. 
Stanley Tools for normal use are 
necessarily restricted. Buy them 
only for essential use. Stanley Tools, 
Division of The Stanley Works, 
New Britain, Connecticut, 


1843 \STANLEY] 1943 


STANLEY TOOLS 


“The Tool Box of the World” 


LEATHE 


HEADQUARTERS 








Make Belts, Purses, 
Gloves—many use- 
ful things with 
leather. Easy to as- 
semble. Prompt shipments. Send 10 
for 16-page catalog. Write today. 
J. C. LARSON & CO. 
180 No. Wacker Drive, Dept. 180-S, 


cents 


Chicago, tit. 





WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


This new manual shows you how to do every 
kind of wood carving. How to carve jewel boxes, 
picture frames, trays, chests, furniture, ete, 
How to do chip carving, level surface carving, 
incising, carving in relief. Carving human and 
animal figures in the round completely explained 
and simplified. 256 Pages. Fully illustrated,—full 
cloth bound. Send only $2.00 and your copy will 
be sent postpaid, or order COD plus postage if 


you wish. Money back if not satisfied. 


Popular Science Monthly= Dept. 343 
353-4th Ave. New York, N. Y. 


se mention POPULAR SCIENCE when writing to advertisers. 





Make your gas and oil go farther 
Stretch your ration card with Burd 
3-Way Reconditioning Service: (1) 
Have Burd Piston Rings installed. 
They are self-lubricating, non-scor- 
ing requiring no run-in period 
2) At the same time put in Burd 
Kureslap”’ Piston Expanders. They 
are flexible *t force piston 
’ 


ye er ~ yy 
motor econc ! 
Burd. , w. ay "lees snditic A. 


RECONDITIONING 
Sstavice 


Burd Piston Ring Co., Dept. 113-C, Rockford, tI. 

Please send information on advafttages and 

economies of Burd 3-Way Motor Recondi 
ene Service. Also copy of Auto Ser 
ceman's Handy Handbook."’ 

| Name 

Address 


City State 











REAL ENGINE VALUE 


The G. H. Q. Is a miniature gasoline engine that 
really operates. Over 15.000 sold in the last 
year. Now is your chance to buy the New Im 
proved 1943 model for $9.95 ABSOLUTE 


LY COMPLETE with coil, condenser 


structions, ete. Fully bench tested and ready to 


rur For boats, planes, midget cars, 
only $1 Shipped Collect €.0.D 


Send for Free circular or 6e for Jumbo catalog 
of hundreds of plane, boat and hobby items 


GHQ Sere. Dept. SX, 40 East 21 St., Tan htm N.Y. 








NEW K/NO AIT a 


100-LB. GRIP... 
y QUICK AS A FLASH 











NO CRITICAL MATERIALS 
NO PRIORITIES NEEDED 








Bushelo of Ripe 


TOMATOES 
ONE VINE 


2 of 3 vines will produce e h 
tomatoes for the average fomily 


THE NEW BURGESS CLIMBING 


UP -te CROP 


TOMATO rapidly grows toa height 
of 10 to 12 feet—often os high os 
16 to 20 feet. Grow on trellis, on 
side of home, barn or anywhere. 
Can be grown as a bush in garden. 
Beautiful, large, crimson, solid, 
meaty fruits of best quality. The 
most productive of all tomatoes. 
Trial packet 10c-3 for 25¢, postpaid. 
CASH PRIZE CONTEST 
Send for FREE Gorden Book giving full 
detoils cbovt CASH PRIZES to growers 
of this new tomoto. 
BURGESS SEED & PLANT CO. 
2C7 Cc. T., GALESBURG, MICH. 





TRAILER BUILDERS’ PARTS CATALOG 


We'll save you money on everything. Largest 

and most complete trailer builders’ we py house 

in the Unite 5 State Member TRA R COACH 
ASS¢ Se nd 10¢ for parts oat oe 


mplete _Plane and NATIONAL. TRAILER EQuIPMEN T co. 
vg leatructiona 05c719 MN. Seventh $ waukee, Wis. 


‘ITALIAN ACCORDIONS 


GAxe MADE. Very best. Lowest prices. Buy direct from 
Factory and save money Send name and address for 


REE talo 
y “TTALIA & P. SOPRAN! ACC. MEG. CO. 
323 W. POLK ST. DEPT. PS-3" CHICAGO, ILL. 


MUL ITAL LLY 


l 
meED THESE WORK GARMENTS 
MAKE GOOD MONEY EVEW IN YOUR SPARE Tine 


Huge demand for MASTER fine work garments. You 
be our local dealer. Take orders in spare time. Big 
selection of good-looking industrial clothing. Adver- 
great sales feature 

$75. N 


tising embroidered on garments 
s much as 


Some single orders bring our men a 
experience necessary. We supply everything . 
immediately for FREE Outfit. GEO. MASTER 
GARMENT CO.. Dest. 0-83, Ligonier, Indiana. 


BUILDZARC2WELDER ftxtacroe 
= GENERATOR 
For Light or Heavy Work. 30-200 am- Re } 
peres Complete PLANS 35c. Send today WELoE 
and we'll include FREE our BIG Catalog 

LEJAY Mig. Co., 1323 Lejay Bide... 


Minneapolis, Mina. 


Mew to Run a Metal-Cutting Lathe 


This manual will enable you to understand 
the modern metal-cutting lathe. its parts 
and their functions . to teach the 
proper care of a lathe . to explain the 
grinding of cutters: modern lathe tools 
and how they should be set-up; methods 
of holding work, and the performance of 
the basic lathe oper- 
ations. This manual 
is exceptionally com- 
plete in its tool grind- 
ing charts. Only 





At last a glue-clamp as swift, simple and easy to use as 
closing your hand. Noscrewing or unscrewing— nothing 
to go haywire. Just press it on and it holds like grim 
death on any surface. Yet doesn’t mar work. PRICES: 
4” Opening ~50c; 6°—60c; 8°—75ce; 10°— 12”— 
$1.25. ORDER NOW—F. J. Moncey Co., Dept. G-1, 209 
S. State St., Chicago. MONEY-BACK GUARANTEE 
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Get this Handy OAIMIT E 


Ohms Law Calculator! 


‘Figures Ohms, Watts, 
Volts, Amperes— 
Quickly, Easily! 


Ohm's 
with 


Solves any 
Problem 
e setting of the 
>. Requires no 
slide rule knowledge. 
All values are direct 
Scales on two sides 
of currents, resist- 
ances, wattages and voltages « imonly used in 
Radio and Electric “l Work, Size 4%" x 9’ 


Send only 10c in coin to cover cost of handling. 


OHMITE MFG. CO., 4944 Flournoy St, Chicago, Ii 


reading. 
cover Meg range 





).. S. ARMY VEHICLES 
GO ANYWHERE 


pom 
HULL 


STREAMLINE 
COMPASSES 


are among t 


itary requirements 
ill Compasses for 


civilians for the dura ion 
HULL MANUFACTURING CO., P. O. Box 246-E3, WARREN, O. 


: rin stationery, circulars, tags, labels, advertising, 
etc. Save money Print for Others, Big Profits; easy 
Pe 4 1T Raise J Pr rinting Sith an Pn 
s from $17.38. Sen 
eeeiee and ‘all ‘details. KELSEY, inc. » ¥-33, Meriden, "Sonne 


HIGH BLOOD PRESSURE 


A DANGER SIGNAL 


associ ated with Hardening of the Arteries 
Paralysis, Heart Trouble, Kidney Disease 

nd other grave mp lications. Resultful tre ating 
! is of the Ball Clinic ha ive proven dependable 

for ne ya quarter of a century. Send for FREE 
Blood E ressure Book No obligation. 


BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 





Often 
a Stroke 


with re 
—~y psitiens 


Ty Wate / 
drier Yo wo at Once: 


Please me 


MARCH, 1943 


$100 MONTHLY 
FOR SICKNESS 
AND ACCIDENTS 


Plus Hospital Benefits--Pays Up 
To $1000 If Killed! 


We have just issued a NEW sickness— 
accident—hospital policy that costs as lit- 
tle as 3c a day! 

It pays up to $100 a month for disability 
from sickness or accident—and hospital 
benefits in addition! 

It pays your beneficiary up to $1,000 if 
you are killed. 

And most important—lIt covers ALL ac- 
cidents from the very first day ... ALL 
sickness from the very first day, except 
those specifically excluded in the policy. 
No waiting period of 7 or 14 days, as so 
many policies require. 

It has other benefits—you will see them 
all for yourself when you send for a regular 
policy on FREE inspection without obli- 
gation. You can judge this important value 
for yourself! 

Postal now is offering this protection, if 
desired, on a monthly payment plan of only 
$1.00 a month—or on quarterly, semi-an- 
nual or annual payments. 

BUT SEND NO MONEY. Write for poli- 
cy on free inspection. No agents will call 

no medical examination. 

Don’t delay—write today! Send full 
name, address, age, occupation, and name 
of beneficiary to Postal Life & Casualty In- 
surance Company, 468 Postal Life Build- 
ing, Kansas City, Mo. 


e This Complete and Authoritative book 
ANSWERS your every welding 
question. Vout) estes. use it as 
it’s chucked full of valuable last minute 
welding information. It'll put you 
straight, in words and pictures, on 
EVERY welding operation. 


192 pages of Arc Welding Lessons 


This one section is a gold-mine within 
itself. Shows student correct methods of 
present day applications. Brings the 
expert up-to-date. You can't afford to 
waste a day, so get your copy NOW! 


HOBART Bros., Box P-331, Troy, Ohio 


“One of the Worlds Largest Builders of Arc Welders” 
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New Thrills for Model 
Railroaders! 


Hundreds of new ideas that 
will save you money and make 
model railroading fun 
than ever! Shows how to lay 


more 


your own track, how to make 
automatic signal systems, cul- 
tunnels, 


verts, roundhouses, 


switches and other modern railroad equipment. 

It’s 
tions and diagrams in this new book. Shows 
to make freight cars, baggage cars, pullmans and 
day coaches. In addition, there’s complete instruc- 
tions and blueprints for building a Pennsylvania 
R. R. type locomotive. 


easy to follow the clear, simple instruc- 
how 


SEND NO MONEY NOW 
Just write for your copy of MODEL RAIL- 
WAYS today, and pay the postman only $2.00 
plus a few cents postage on delivery. If you pre- 
fer to remit now we pay postage. Money back if 


satisfied. Address 


POPULAR SCIENCE we 33 
353 Fourth Avenue ___New w York, N. N. Y. 


EARN MONEY 23:"23%¢ 


PORTRAITS 


@ No previous training or talent neces- 
sary. Unique Stuart System teaches you, 
by mail, in 10 simple. easy-to-follow les- 
sons, to make extellient charcoal and oil 
STUART likenesses Detailed guidance for your 
STUDIOS. every step Send for free book foedey. 
121 Monument Circle, Room 283, Indianapolis, ind. 
send me free book and outline of lessons 


not 


Please 


Name 


parts can be formed with- 
duplicated accuracy of 
001° with DI-ACRO Precision Ma- 
chines,—Benders, Brakes, Shears—sav- 
Man Hours and Critical Materials. 
Ask for catalog. ‘‘Metal Duplicating With- 
out Dies"’ on your business letterhead, or 
indicate if employed in War production. 


O'NEIL-ARWIN MFG. CO. 222. 2°85: 


WORLD’S LOWEST PRICED 


ADDING MACHINE “racessisc" 


FREE TRIAL 
IDEAL FOR INCOME TAX 23:4": ONLY $25° 
CURATE. Not a toy. Operates with 


omily 
a finger fick, Adds, subtracts, vegas, Goer 


Many small 
out dies, to 


multiplies 

divides. Counts up to ten million. Pays f« 

iteelf over and over. tdeal Gift—for Busi 

ness. Income Tax and School use. MONEY BACK GUARAN- 
Send name and address, Pay pectmen, ony $2.0 plus 

postage Send full cash if outside U Money back 

m 10 days if not delighted. AGENTS WRITE. 


CALCULATOR MACHINE COMPANY (Mifrs.) 
DEPT. 428, P. O. BOX 1118 CHICAGO, ILLINOIS 


Please mention Porvutar Science when writing to advertisers. 





3intk RADIO TUNER 
Only $1.00 Postpaid 


1. Aerial 
Eliminator 
2. Antenna Tuner 
3. Wave Trap 
clicks caused by static. rain, wind, etc. Re places 
ctive outside aerials. Move your radio anywhere. The 3 
S the reception of weak stations, separates interfering 
gives you gre ater volume Cf distance. Uses no power 
life of radio. Also ry Takes minute to cor 
15 DAY FREE TRIAL. SEND NO MONEY. Simply pay Postman $1 00 
~~ few cents postage or we will send postpaid for one do lar bill 
ogue Eliminator Co., 7759 S$. Halsted, Dept. E-454, Chicago. 


"ANYONE C4ny WE LULA AANA 
THIS IF : 


“Blue “Print 2 27" x 36” shows how to find length 


and brace tabies. 
uses. Can be scaled 








ior use with Radial Saws. 


1a PARRISH enewmsans 
Dect. B 


2105-S N. Burdick St. alamazoo, Michigan 











a 


For High School & College 
Students. Send 5c for Litera- 
ture and Retail Supply Catalog. 
J. H. WINN MFG. CO., Dept. 103 
124 W. 23 St. New York, N. Y. 


GRAY HAIR VITAMIN 


No dyes—No drugs—Hair grew out in Natural 
Color in almost nine out of ten test cases 95 
Pay No 
More 

















just adding Caici P. th te Vitamin to 
regular diet. 


WHY PAY $3.50 TO $5.00 


for the famous ‘‘Gray Hair Vitamin’’ when you can buy 
100—10 mg. tablets of genuine Calcium Pantothenate— 
same as used in National tests—by mail for $1.95. SEND 
NO MONEY. Just send name and address on nny st- 
card. We will ship 100—10 mg. tablets C O for $1.95 
plus few cents postage. If not completely satisfied with 
qualit return package within ten days for immediate 
refund of your money. Address 

Lilee Co., 2017 Ss. Michigan, _Dept. 163, Chicago 


FREE! HOW TO 


MODERNIZE 
WITH LOW COST POWER TOOLS 
? — 2 





= _ 





to make THIS UOMW/QUE TEST... 


* GAS SAVING 


Car Owners: You are invited to make a gas saving road test with the Vacu-matic on your 
own car, with the absolute understanding that unless it proves to vou that it will save you 


up to 30° on gas and improve your car perform- 
ance, the test will cost you nothing. Investigate this 
remarkable discovery that trims dollars off gasoline 
bills—gives you worthwhile gas savings—more 
power—quicker starting—more miles on less gas. 


Automatic Supercharge Principle 
Vacu-matic is entirely different! It operates on the 
supercharge principle by automatically adding a 
charge of extra oxygen, drawn free from the outer 
air, into the heart of the gas mixture. It is entirely 
automatic and allows the motor to “breathe” at the 
correct time, opening and closing automatically to 


save dollars on gas costs. 


Proven By Test 
In addition to establishing new mileage records on 
cars in all sections of the country, the Vacu-matic 
has proven itself on thousands of road tests and 
on dynamometer tests which duplicate road con- 
ditions and record accurate mileage and horse pow- 
er increases. 

Fits All Cars — Easy to Install 
Vacu-matic is constructed of six parts assembled 
and fused into one unit, adjusted and sealed at the 
factory. Nothing to regulate. Any motorist can in- 
stall in ten minutes. The free offer coupon will 
bring all the facts. Mail it today! 


The Vacu-matic Co., Wauwatosa, Wis. 


MARCH, 1943 Pi 


-— Sworn Proof of Gas Savings — 











This certifies that I have carefully read 300 
original letters received from Vacu-mstic users 
testifying to gas savings up to 30%, many reporte 
ing added power, smoother running, and quicker 
pick-up. These letters are just a small part of 
_— the larger file of enthusiastic user 

fein letters that I saw at the company offices. 
Fire Signed 
\EPvests 
Neue Passer F Fears 
AGENT Get Yours FREE 
For Introducing 
Vacu-matic offers a splendid opportunity for 
unusual sales and profits. Every car, truck, trace 
tor, and motorcycle owner a prospect. Valuable 
territories now being assigned. If you help us 
introduce it to a friend, you can obtain your own 
free. Check and mail coupon today. 
SEND 
Peis COUPON 
THE VACU-MATIC COMPANY 
7617-777 W. State St., Wauwatosa, Wis. 
Please send full particulars about VACU-MATIC, 
also how I may obtain one for my own car FREE. 
This does not obligate me in any way. 
(PRP REPRE EERE ETE EET RSS 
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With Their Help 
We'll Win 


With eager hearts and nimble fingers, thou- 
sands of American women are working shoulder 
to shoulder with men in vital war industries — 
replacing those who have left their machines to 
defend their country. And they are doing a fine 
job of filling men’s shoes, for they know that the 
battle of production must be won to keep their 
men at the front supplied with the guns, planes, 
tanks, bullets, and thousands of other things an 
army must have to be victorious. 


Women learn to operate South Bend Lathes 
in a surprisingly short time. Not that just any 
girl can become an expert machinist or toolmaker 
over night. But on certain classes of work 
the kind of work you would expect a beginner 


to do— women are highly successful. 


Quick to appreciate quality, women like South 
Bend Lathes. They like the fully 
enclosed design—the smooth op- 


SOUTH BEND 


SOUTH BEND, INDIANA 
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These women, machining 
precision parts on South 
Bend Lathes in a vital 
war plant, are typical of 
thousands of women who 
are doing their part to 
win the battle of 
produc tion. 


eration of conveniently placed controls and the 
dependable precision that enables them to turn 
out maximum production. And, most of all, they 
appreciate the ease of operation which reduces 
fatigue to a minimum and seemingly shortens 
the work-day by hours. 

South Bend Engine Lathes and Toolroom 
Lathes are made in four sizes, 9” to 16” swings. 
South Bend Turret Lathes are available in three 
sizes. Write for information. 


TRAINING HELPS 


South Bend training helps 
— books, sound films, 
wall charts, and bulletins 
on the care and operation 
of a lathe —are available 
for training new opera- 
tors. Write for a copy of 
Bulletin No. 21-C. 


LATHE WORKS 


LATHE BUILDERS FOR 36 YEARS 
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GLIDERS—AUTOGIR‘ 
LIGHTER-THAN-AIR CI 


A Necessity for Air-Raid 
Wardens and Spotters; a 


Valuable Handbook for Eve 
one Interested in Aviation! 


ERE’S the brand-new Fourth Issue of the / 
SPOTTERS’ GUIDE, packed with up-to-da 
tion on the latest types of planes now being used 
Bigger, heavier-load American and English bomk 
fighters and pursuit planes, both Allied and Axis 
types of gliders, autogiros, lighter-than-air craft! Ju 
mation you need to be prepared in today’s emerge 
are an air-raid warden, “spotter,” or other civiliaj 
you will want to become thoroughly familiar with 
est types of aircraft. And in any case you shoul 
knowledge as a guide to correct action in case tro 


This new Fourth Edition of THE AIRCRAFT 
new from cover to cover. It is edited by Harold 
Lieut. Colonel (inactive) Army of the U.S., fort 
of Training, U.S. Air Corps. It includes the late 
Army and Navy information. 


IS bor 
thorita 
guide fo 
ested inc 
hobby or 
full-time 
like to bui 
haps you 
to the coi 
the airpla 
chanic, fly 
Perhaps y: 
in aircraft 
to qualify 
this Guide 


Shows All Recognizable Characteristics 


This valuable 96-page book describes 
and illustrates 15 new type British war 
planes, 13 German planes, 9 Japanese 
planes, 30 American planes, 9 Italian 
planes, 6 French planes, 6 Russian 
planes, and 2 Spanish planes. Not only 
are you shown exact, authoritative 
photographs of all these aircraft, but 
you are given specifications, markings, 
and other information to assist you in 
positive identification either when 
viewed in the air or on the ground. 
Silhouette views show each plane from 
three different angles. A quick-refer- 
ence index is included. 

THE AIRCRAFT SPOTTERS’ 
GUIDE is in a convenient handbook 
size, measuring 534 by 9 inches, with 
rounded corners. It can easily be car- 
ried in coat pocket or supply bag. It 
also belongs on the desk of every many hel 
warden post, every civilian training up-to-date 
headquarters, every school warden, and tion 
wherever alertness is the watchword. i 
Rush your order for a copy today 
Copyright 1943 by National Aeronauti Council 





ne 


Know the World’s Newest 


WARPLANES 


GLIDERS—AUTOGIROS 
LIGHTER-THAN-AIR CRAFT 


UST published—the new Fourth Issue of THE AIRCRAFT 
J SPOTTERS’ GUIDE—with 96 pages of up-to-date pictures 
and facts on the world’s newest warplanes. 


This new Guide (more fully described on the inside of this 
cover) has just been published especially for today’s emergency, 
which calls upon every citizen to be well-informed as a measure 
of preparedness. Every important new Allied and Axis plane is 
fully pictured and described. Well-known German, Japanese, 
and Italian planes are illustrated from many different angles. 
New types of American and British planes are pictured. French 
and Russian planes are included. 


This New Fourth Issue of THE AIRCRAFT SPOTTERS’ GUIDE 
will not only be an indispensable handbook for everyone 
charged with civilian defense duty, but will provide a wealth of 
useful information and ideas for anyone interested in aviation 
as a hobby or as a career. The amazingly low price of 25 cents 
makes it possible for all to own a copy. Get yours immediately. 


SUPPOSE you were an air raid warden, “spotter,” or just Mr. 
John Citizen, and saw a group of planes in the sky, would you 
know when to give the alarm—how to distinguish between our 
own or enemy planes? Do you know that the silhouettes of these 
planes identify them at great distances just as positively as though 


they were on the ground? Now you can oO | 
have at your finger-tips not only the silhou- n y 


ettes, but actual photographs, specifica- 

tions and markings of 90 of the world’s 

most up-to-date fighting planes—in this Cc 
new Aircraft Spotters’ Guide. 


SEE INSIDE OF THIS COVER FOR 
DETAILS & SPECIAL ORDER FORM 








With eager hearts and nimble fingers, thou- 
sands of American women are working shoulder 
to shoulder with men in vital war industries — 
replacing those who have left their machines to 
defend their country. And they are doing a fine 
job of filling men’s shoes, for they know that the 
battle of production must be won to keep their 
men at the front supplied with the guns, planes, 
tanks, bullets, and thousands of other things an 
army must have to be victorious. 


Women learn to operate South Bend Lathes 
in a surprisingly short time. Not that just any 
girl can become an expert machinist or toolmaker 
over night. But on certain classes of work 
the kind of work you would expect a beginner 
to do— women are highly successful. 





Quick to appreciate quality, women like South 
Bend Lathes. They like the fully 
enclosed design—the smooth op- 
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GLIDERS—AUTOGIROS 
LIGHTER-THAN-AIR CRAIF 
A Necessity for Air-Raid 
Wardens and Spotters; a 


Valuable Handbook for Every- 
one Interested in Aviation! 


ERE’S the brand-new Fourth Issue of the AIRCK 
SPOTTERS’ GUIDE, packed with up-to-date infc 
tion on the latest types of planes now being used in the 
Bigger, heavier-load American and English bombers! F 
fighters and pursuit planes, both Allied and Axis types! 
types of gliders, autogiros, lighter-than-air craft! Just the : 
mation you need to be prepared in today’s emergency. I 
are an air-raid warden, “spotter,” or other civilian volut 
you will want to become thoroughly familiar with these 
est types of aircraft. And in any case you should have 
knowledge as a guide to correct action in case trouble c 
This new Fourth Edition of THE AIRCRAFT GUILI 
new from cover to cover. It is edited by Harold E. Har 
Lieut. Colonel (inactive) Army of the U.S., formerly ¢ 
of Training, U.S. Air Corps. It includes the latest avai 
Army and Navy information. 





Shows All Recognizable Characteristics 
This valuable 96-page book describes IS book will 
and illustrates 15 new type British war thoritative 


planes, 13 German planes, 9 Japanese , { 
planes, 30 American planes, 9 Italian guide for ever} 
planes, 6 French planes, 6 Russian ested in aviation, 
planes, and 2 Spanish planes. Not only hobby or a study 
are you shown exact, authoritative 


photographs of all these aircraft, but full-time career. 


you are given specifications, markings, like to build mode 
and other information to assist you in haps you are lo 
positive identification either when , 

viewed in the air or on the ground to the coming oF 
Silhouette views show each plane from the airplane indu 


three different angles. A quick-refer- 
ence index is included. 


THE AIRCRAFT SPOTTERS’ 


chanic, flyer, mai: 
Perhaps you are | 


GUIDE is in a convenient handbook in aircraft produc 
size, measuring 534 by 9 inches, with to qualify for mili 
rounded corners. It can easily be car- this Guide will pre 
ried in coat pocket or supply bag. It : 
also belongs on the desk of every many helpful ide 
warden post, every civilian training up-to-date and wu: 
headquarters, every school warden, and tion 


wherever alertness is the watchword 
Rush your order for a copy today 
Copyright 1943 by National Aeronautics Cr 














with Photographs, Specifica- 
tions and 3 Silhouettes 

of Each Plane in Flight! 
Latest Types, U. S., 

Great Britain, Russian, 

Jap, German, ete.! 
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“ : 
There’s just one cigarette 
for me_CAMEL_they suit my 
Crpy? 99 
throat and my taste toa T 


” 
“ 
SL IRR« 


iS THE NEW Curtiss “ Hell -diver,” 
designed to carry a bigger bomb-load 
than any naval dive-bomber in ex- 
istence. At the controls in this test 
dive (above) is Barton T. Hulse, who 
learned his flyingin the Navy...smokes 
the Navy-man’s favorite—Camel. 


P ~ > > meres 


Ale 


where déuietio 
FIRST IN THE SERVICE are judged 


The “T-ZONE“— Taste and Throat —is 
the proving ground for cigarettes. Only your taste and 
throat can decide which cigarette tastes best to you...and 
how it affects your throat. For your taste and throat are in- 
dividual to you. Based on the experience of millions of 
smokers, we believe Camels will suit your “T-ZONE” toa “T.“* 


The favorite cigarette with men in the Army, 
Navy, Marines, and Coast Guard is Camel. 
(Based on actual sales records in Post Exchanges, 
Sales Commissaries, Ship's Service Stores, Ship's 
Stores, and Canteens.) 


R. J. Reynolds Tobacco Co., Winston-Salem, N.C. 





